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(g) Phenyl sulfonamide and their use as endothelin antagonists. 

@ Compounds of the formula 

4 o Y 

inhibit the activity of endothelin. The symbols are defined as follows : 
one of X and Y is N and the other is O ; 
R\ R 2 and R 3 are each independently 

(a) hydrogen, except that R 1 is other than hydrogen ; 

(b) aJkyj aJkenyf, alkynyt, alkoxy. cydoaikyl, cycloaikylalkyi. cycioalkenyl, cycioaikenyiaikyl, aryi, aryioxv 
aralkyl, or aralkoxy, any of which may be substituted with Z\ Z 2 and 7? 

(c) halo; 

(d) hydroxy! ; 

(e) cyano; 
(0 nitro; 

(9) -C(0)H or-C(0)R«; 
(h) -COjH or-C0 2 R«; 

(j) SSnwS^' ^ (0)m '° H( • S (°>--° R6 ' -O-S(O) m 0H, or ^O.S(0) m -OR» ; 

(k) -Z'-NKR'^-NR^R 10 ; 

and the remaining symbols are as defined in the specification. 
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Field of t ho Invention 

This invention relates to endotheiin antagonists us ful. inter alia, for treatment of hyp rtension. 
Brief Description of the Invention 
Compounds of the formula 

I 




and pharmaceutical* acceptable salts thereof are endotheiin receptor antagonists useful, inter alia, as an* 
hypertensive agents. Throughout this specification, the above symbols are defined as follow? 

one of X and Y is N and the other is O; 

R\ R 2 and R 3 are each independently 

(a) hydrogen, except that R 1 is other than hydrogen; 

(b) alkyl, aikenyl, aJkynyl, alkoxy, cydoalkyl. cydoaikylalkyl, cycloalkenyl, cycloalkenylalkyt, aryl aryloxy 
aralkyl, or aralkoxy, any of which may be substituted with Z\ Z 2 and Z 3 ; 

(c) halo; 

(d) hydroxy!; 

(e) cyano; 

(f) nitro; 

(g) -C(0)H or-C(0)R«; 

(h) -C0 2 H or -C0 2 R«; 

(j) - S(0) -* 0H ' - S <°>m-OR« -0-S(0) m -R« -0-S(0) m OH, or -0-S(0) m -OR*; 

(k) -Z*-U(R" r Z*-NWR">; 

R 4 and R 5 are each independently 

(a) hydrogen; 

(b) alkyl, aikenyl, alkynyl, alkoxy, cydoalkyl, cydoaikylalkyl, cydoalkenyl, cydoalkenylaikyl, aryl aryloxy 
aralkyl, or aralkoxy, any of which may be substituted with Z 1 Z 2 and Z 3 * 

(c) halo; 

(d) hydroxy!; 

(e) cyaho; 
(0 nitro; 

(9) -C<0)H or -C<0)R«; 
(h) -C0 2 H or -C0 2 R«; 

(j) "z"nrS >bR * " S(0,m " 0K ■ S{0,m " 0R6 * -°-S(0) m -R«. -OS(0) m OH. or -0-S(0) m -OR«; 
(k) -Z 4 -N(R»)-Z*-NR«R'°; or 

(I) R 4 and R» together are alkylene or aJkenyiene (either of which may be substituted with Z\ 7? and Z 3 ) 
completing a 4- to 8-membered saturated, unsaturated or aromatic ring together with the carbon atoms 
to which they are attached; 

R* is alkyl, aikenyl, aJkynyl, alkoxy, cydoalkyl, cydoaikylalkyl. cydoalkenyl, cydoalkenylaikyl, aryl or 
aralkyl, any of which may be substituted with Z\ Z 2 and Z 3 
R 7 is 

(a) hydrogen; 

(b) alkyl. aikenyl, alkynyl. alkoxy. cydoalkyl, cydoaikylalkyl, cydoalkenyl. cydoalkenylaikyl. aryl. or aralkyl 
any of which may be substituted with Z\ Z? and Z 3 ; 

(c) cyano; 

(d) hydroxyt; 

(e) -C(0)H or -C{0)R*; 
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(0 -C0 2 R«; 

(9) -SH. -S(0)nR* -S(0)m-OH, -S(0)m-OR». -0-S(0)m-R«. -0-S(0)mOH, or -0-S(0)m-OR« except when 
Z< is -S(0) n -; 
R* is 

(a) hydrogen; 

(b) -C(0)H or -C(0)R« except when Z 4 is -C(O)- and R 7 is -C(0)H, -C(0)R«. or -COiR 8 ; 

(c) alkyl. alkenyl, alkynyUlkoxy, cydoalkyi, cydoalkyi alkyl, cydoalkenyl, cycloaikenyialkyl, aryl, or aralkyl 
any of which may be substituted with Z\ Z 2 and Z 3 ; or 

R 7 and R« together are alkylene or alkenytene (either of which may be substituted with Z\ Z 2 and Z 3 ) 
completing a 3- to 8-membered saturated, unsaturated or aromatic ring together with the nitrogen atom to which 
they ar* attached; 

R»is 

(a) hydrogen; 

(b) hydraxyl; 

(c) -<^0)Hor-C(0)R 8 ; 

(d) -C0 2 R«; 

(e) -SH. -S^R 8 -S(0) m -OH, -S(0) m -OR«, -0-S(0) m -R 8 -O-S(0) m 0H, or -0-S(0) m -OR«; 

(f) alkyl, alkenyl, alkynyl. alkoxy, cydoalkyi. cydoalkylalkyl, cydoalkenyl, cydoaikenylalkyl, aryl or aralkyi 
any of which may be substituted with Z\ Z 2 and Z 3 ; 

R'° is 

(a) hydrogen; 

(b) -C<0)H or-C(0)R«, except when Z* is -C(O)- and R« is -qO)H. -C(0)R 8 or-COjR*; or 

(c) alkyl, alkenyl. alkynyl. alkoxy. cydoalkyi, cydoalkylalkyl, cydoalkenyl, cydoaikenylalkyl. aryl. or aralkyl 
any of which may be substituted with Z\ Z 2 and Z 3 ; 

R 11 is 

(a) hydrogen; 

(b) hydroxyl; 

(c) -C(0)H, -C<0)R« or C0 2 R«; or 

(d) alkyl. alkenyl. alkynyl. alkoxy. cydoalkyi. cydoalkylaJkyl. cydoalkenyl. cydoaikenylalkyl. aryl. or aralkyl 
any of which may be substituted with Z 1 , Z 2 and Z 3 ; 

cr any two of R<\ Rio and together are alkylene or alkenylene (either of which may be substituted with Z\ 
Z 2 and Z 3 ). completing a 3- to 8-membered saturated, unsaturated or aromatic ring together with the atoms to 
which they are attached; 

Z\ Z 2 and Z 3 are each independently 

(a) hydrogen; 

(b) halo; 

(c) hydroxy; 

(d) alkyl; 

(e) alkenyl; 
(0 aralkyl; 

(g) alkoxy; 

(h) aryloxy; 

(i) aralkoxy; 

(j)-SH. -S{0)„Z*, -S(0) m -OH. -S(0) m -OZ«. -0-S(0) m -Z«. -0-S(0) m OH, br -0-S(0) m -OZ*; 
(k) oxo; 
(I) nitro; 
(m) cyano; 

(n) -C(0)H or -C(0)Z«; 
(o) -C0 2 H or -COjZ 8 ; 
(p) -Z'-NZ^; 
(q) Z'-NfZ'^Z^-Z 8 ; or 
(r) -Z 4 -N(Z"yZ*-NZ7Z*: 

Z 4 and Z 5 are each independently 

(a) a single bond; 

(b) -Z*-S(0) n -Z 1 °-; 

(c) -Z*-C(0)-Z 10 -; 

(d) -Z?~C{$)-Z"-: 

(e) -Z*-O-Z t0 -; 
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(0 -Z9-S-Z'°-: or 
(g) -Z<>-0-C(0)-Z'<»-; 

Z». 77 and 7? are each independently hydrogen, alkyl. alkenyl, alkynyl. cydoalkyl. cydoalkylalkyl cy- 
5 doalkenyt. cycloalkenylalkyl. aryl. or aralkyl. or 77 and Z« together are alkylene or alkenylen , completing'a 3- 
to 8-membered saturated, unsaturat d or aromatic ring together with the nitrogen atom to which they are at- 

tach d; 

Z* and Z'° are each independ ntfy a single bond, alkylene. alkenylene, or alkynylene; 

z t1 is 

JO (a) hydrogen; 

(b) hydroxy!; 

(c) -C(CVH, -C<0)Z 8 or -COjZ 8 ; 

(d) alkyl, alkenyl, alkynyl, alkoxy, cydoalkyl. cydoalkylalkyl, cydoalkenyl, cycloalkenylalkyl, aryl, or aralkyl* 
or an> two of 27, Z 8 and Z" together are alkylene or alkenylene, completing a 3- to 8-membered saturated' 

is unsaturated, or aromatic ring together with the atoms to which they are attached; 
m is 1 or 2; and 
n is 0, 1 , or 2. 
For compound I, it is preferred that 

R 1 is phenyl or phenoxy, optionally substituted with alkyl, alkoxy, -NZ^Z 8 , halo, or hydroxy; 
R 2 and R 3 are each independently hydrogen, alkyl, or -NR 7 R 8 ; 
R 4 and R 5 are alkyl; and 

R 7 , R 8 , Z 7 and Z 8 are each independently hydrogen, alkyl, or -C(0)aJkyl. 
Most preferred compounds are those wherein: 

R 1 is phenyl or phenoxy, optionally substituted with alkyl, alkoxy, amino, alkylamino. dialkylamino al- 
25 kanoylamino, cr hydroxy; 

R2 and R' are each independently hydrogen, alkyl of 1 to 4 carbon atoms, amino, alkylamino, dialkyla- 
mino, or aJkanoyiamino; and 

R 4 and R 5 are alkyl of 1 to 4 carbon atoms, especially methyl. 

30 Detailed Description of the Invention 

Listed below are definitions of terms used in this specification. These definitions appiy to the terms as 
used throughout this specification, individually or as part of another group, unless otherwise limited in specific 
instances. 
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The terms "alkyl" and 'alkoxy- refer to straight or branched chain hydrocarbon groups having 1 to 1 0 carbon 
atoms. The terms lower alkyl" and lower alkoxy' refer to groups of 1 to 4 carbon atoms, which are preferred 
The term 'aryl' or "ar-' refers to phenyl, naphthyl, and biphenyl. 

The term 'alkenyl- refers to straight or branched chain hydrocarbon groups of 2 to 1 0 carbon atoms having 
at least one double bond. Groups of two to four carbon atoms are preferred. 

The term 'alkynyl- refers to straight or branched chain groups of 2 to 10 carbon atoms having at least one 
triple bond. Groups of two to four carbon atoms are preferred. 

The term 'alkylene' refers to a straight chain bridge of 1 to 5 carbon atoms connected by single bonds 
(e.g.. -(CH^- wherein x is 1 to 5). which may be substituted with 1 to 3 lower alkyl groups. 

The term 'alkenylene' refers to a straight chain bridge of 2 to 5 carbon atoms having one or two double bonds 
that is connected by single bonds and may be substituted with 1 to 3 lower alkyl groups. Exemplary alkenylene 
groups are -CH=CH-CH=CH-. -CH r CH=CH-, .CrVCH=CH-CH r , -C(CHikCH=CH-. and -CH((^CH=CH 

The term 'alkynylene' refers to a straight chain bridge of 2 to 5 carbon atoms that has a triple bond therein 
is connected by singe bonds, and may be substituted with 1 to 3 lower alkyl groups. Exemplary alkynylene 
groups are -DsC-, -CHj-ChC-, -CHfCH^-CsC-, and -C^C-CH(C^H 5 )CH r . 

The term "alkanoyl" refers to groups of the formula -C(0)alkyl. 

The terms "cydoalkyl' and "cydoalkenyl" refer to cydic hydrocarbon groups of 3 to 8 carbon atoms. 
The terms 'halogen" and "halo" refer to fluorine, chlorine, bromine and iodine. 

The compounds of formula I form salts which are also within the scope of this invention. Pharmaceutical^ 
acceptable (i.e., non-toxic, physiologically acceptable) salts are preferred, although other salts are also useful, 
e£, in isolating or purifying the compounds of this invention. 

The compounds of formula I may form salts with alkali metals such as sodium, potassium and lithium, with 
alkalin earth metals such as calcium and magnesium, with organic bases such as dicyclohexylamine. ben- 
zathine, N-methyl-D-glucamkJ and hydrabamine. and with amino acids such as arginine. lysine and the like. 
Such salts may b obtained by reacting compound I with the desired ion in a medium in which the salt predpi- 
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tates or in an aqueous medium followed by lyophilization. 

When the R< to R* substituents comprise a basic moiety, such as amino or substituted amino, compound 
I may form salts with a variety of organic and inorganic acids. Such salts include thos formed with hydrochloric 
acid, hydrogen bromide, methanesulfonic acid, sulfuric acid, acetic acid, maleic acid, benzenesulfonate tol- 
uenesulfonate. and various other sulfonat s. nitrates, phosphates, borat s. acetates, tartrates mal ates' cit- 
rates succinates, benzoates. ascorbat s. salicylates, and the like. Such salts may be formed by reacting c'onv 
pound I in an equivalent am unt of the acid in a medium in which the salt precipitates or in an aqueous medium 
followed by lyophilization. 

In addition, when the R 1 to R* substituents comprise a basic moiety such as amino, zwitterions ("inner 
salts ) may be formed. 

Certain of the R' to R* substituents of compound I may contain asymmetric carbon atoms. Such com- 
pounds of formula I may exist, therefore, in enantiomeric and diasteromeric forms and in racemic mixtures 
thereof. All are within the scope of this invention. 

The compounds of formula I are antagonists of ET-1. ET-2. and/or ET-3 and are useful in treatment of all 
endothehn-dependent disorders. They are thus us ful as antihypertensive agents. By the administration of a 
composition having one (or a combination) of the compounds of this invention, the blood pressure of a hyper- 
tensive mammalian (e.g.. human) host is reduced. 

The compounds of the present invention are also useful in the treatment of disorders related to renal glo- 
merular, and mesangial cell function, including chronic renal failure, glomerular injury, renal damage secondary 
to old age. nephrosclerosis (especially hypertensive nephrosclerosis), nephrotoxicity (including nephrotoxicity 
related to imaging and contrast agents), and the like. The compounds of this invention may also be useful in 
the treatment of disorders related to paracrine and endocrine function. 

The compounds of the present invention are also useful in the treatment of endotoxemia or endotoxin 
25 shock. 

The compounds of the present invention are also useful as anti-ischemic agents for the treatment of for 
example, heart, renal and cerebral ischemia and the like. 

In addition, the compounds of this invention may also be useful as anti-arrhythmic agents; anti-anginal 
agents; anthf ibrillatory agents; anti-asthmatic agents; therapy for myocardial infarction; therapy for peripheral 
vascular disease (e.g.. Raynaud's disease); anti-atherosclerotic agents; treatment of cardiac hypertrophy (e g 
hypertrophic cardiomyopathy); treatment of pulmonary hypertension; additives to cardioplegic solutions for 
cardiopulmonary bypasses; adjuncts to t hrcmbciytic therapy; treatment of central nervous system vascular dis- 
orders, such as stroke, migraine, and subarachnoid hemorrhage; treatment of central nervous system beha- 
v.oral disorders; treatment of gastrointestinal diseases, such as ulcerative colitis and Crohn's disease- anti- 
diarrheal agents; regulation of cell growth; and treatment of hepatoxicity and sudden death. 

The compounds of this invention can also be formulated in combination with endothelin converting enzyme 
(ECE) inhibitors, such as phosphoramidon; platelet activating factor (RAF) antagonists; angiotensin II (All) re- 
ceptor antagonists; renin inhibitors; angiotensin converting enzyme (ACE) inhibitors such as captopril zofe- 
nopril. fosinopril. ceranapril, alacepril. enalapril. delapril, pentopril, quinapril, romipril. lisinopril. and salts of such 
compounds; neutral encopeptkJase (NEP) inhibitors; calcium channel blockers; potassium channel activators- 
beta-adrenergic agents; antiarrhythmic agents; diuretics, such as chlorothiazide, hydrochlorothiazide flume^ 
thiazide, hydroflumethiazide, bendroflumethiazide. methylchlorothiazide. trichlororrethiazide, polythiazideor 
benzothiazfde as well as ethacrynic acid, tricrynafen. chlorthalidone, furosemide. musolimine. bumetankJe 
triamterene, amilonde and spironolactone and salts of such compounds; thrombolytic agents such as tissue 
plasminogen activator (tPA). recombinant tPA. streptokinase, urokinase, prourokinase. and anisoylated plas- 
mmogen streptokinase activator complex (APSAC). If formulated as a fixed dose, such combination products 
employ the compounds of this invention within the dosage range described below and the other pharmaceut- 
ically active agent within its approved dosage range. The compounds of this invention may also be formulated 
with or useful in conjunction with antifungal and immunosuppressive agents such as amohntericin B. cyclo- 
sporins and the like to counteract the glomerular contraction and nephrotoxicity secondary to such compounds. 
The compounds of this invention may also be used in conjunction with hemodialysis. 

The compounds of the invention can be administered orally or parenteral^ to various mammalian species 
known to be subject to such maladies, e.g.. humans, in an effective amount within the dosage range of about 
0.1 to about 100 mg/kg. preferably about 0.2 to about 50 mg/kg and more preferably about 0.5 to about 25 
mg/kg (or from about 1 to about 2500 mg, pref rably from about 5 to about 2000 mg) in single or 2 to 4 divided 
daily doses. 

The active substanc can be utilized in a composition such as tabl t. capsule, solution or susp nsion con- 
taining about 5 to about 500 mg per unit dosage of a compound or mixture of compounds of formula I or in 
topical form for wound healing (0.01 to 5% by weight compound of formula I. 1 to 5 treatments per day). They 
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may be compounded in a conventional manner with a physiologically acceptable vehicle or carrier excipient 
b.nd r, preservative, stabilizer, flavor, etc.. or with a topical carrier such as Plastibase (mineral oil gelled with 
polyethylene) as called for by accepted pharmaceutical practice. 

The compounds of th invention may also be administered topically to treat peripheral vascular diseases 
and as such may be formulat d as a cream or ointment 

The compounds of formula I can also be formulated in compositions such as steril solutions or suspen- 
ses for parenteral administration. About 0.1 to 500 milligrams of a compound of formula I is compounded with 
a physrologically acceptable vehide. carrier, excipient. binder, preservative, stabilizer, etc.. in a unit dosage 
form as called for by accepted pharmaceutical practice. The amount of active substance in these compositions 
or preparations is such that a suitable dosage in the range indicated is obtained. 

The compounds of the present invention may be prepared as follows. 

An amine 




is treated with an acid (e.g.. hydrochloric acid) and sodium nitrite in a solvent (e.g.. water, acetic acid) at about 
-20 to 0°C, followed by sulfur dioxide, and a copper (I) salt (e.g.. copper (I) chloride) in a solvent (e g acetic 
25 acid) at about 5 to 30°C to form a sulfonyl halide 



III 



R 3 

Sulfonyl halide III is coupled with an isoxazolamine 
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IV 




in an anhydrous organic solvent (e.g., pyridine) to form compound I. 

Compound I wherein R\ R* or R3 is aryl may be prepared by metal (e.g.. palladium (0)) catalyzed coupling 
of the associated halo compound I (wherein R\ R* or R* is halogen) with aryl metalloids (i.e.. aryl derivatives 
of tin, silicon, boron, and the like, such as phenylboronic acid). See. for example, the procedures of Example 
4. A phenylboronic acid may be prepared by treating an aryl halide with n-butyllithium or magnesium turnings 
in tetrahydrofuran, and adding trimethylborate and finally aqueous hydrochloric acid. Alternatively, a phenyl- 
boronic acid may be prepared by adding a phenyl magnesium bromide to a solution of trimethyl borate and 
quenching with aqueous hydrochloric acid. Depending on the desired result certain phenylboronic acids may 
be prepared by mixing an aryldihalide w *.h palladium (0) and adding a grignard reagent to prepare a desired 
aryl halide b fore treating the ary! halide as described above. 

Also depending on the desired result, certain phenylboronic acids may be prepared by ortho lithiation of 
a subsituted benzene. Treatment of the substituted benzene with, for example, n-butyl lithium removes an or- 
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tho proton. Subsequent treatment with B(OCH 3 ) 3 and HCI results in an ortho-substituted phenyiboronic acid 

There are several other alternate s for pr paring a compound of the formula I wherein specifically R, is 
aryl. For example, a compound of the formula I may b prepared by metal (e.g.. palladium (0)) catalyzed cou- 
pling of a halobenzen sulfonamide with a phenyiboronic acid. The r suiting biph nyt sulfonamide is reacted 
with a haloisoxazol and a base (e.g.. Cs 2 C0 3 ). 

Alternatively, a halobenzene sulfonyl chloride may be reacted with a pyrrole. The product is coupled, using 
a metal ( .g., palladium(O)) catalyst; with a substituted phenyiboronic acid, treated with a bas (e.g.. NaOH) 
and then PCI 5 , and finally treated with an isoxazdamine of the formula IV. 

Compounds of the formula I may also be prepared by treating a halobenzene. substituted in the meta pos- 
ition, with CISO3H. The resulting substituted halobenzene sulfonyl chloride is then treated as described above. 

For compounds wherein any of R 1 to R* comprise reactive functionalities, the reactants may be treated 
with protecting agents prior to coupling. The amine portion of the sulfonamide core may also need to be pro- 
tected when different R\ R* and R 3 groups are added. Suitable protecting agents and procedures for use there- 
of are generally known in the art Exemplary protecting groups are benzyl, halocarbobenzyloxy. tosyl and the 
like for hydroxy!; carbobenzyioxy. halocarbobenzylrxy, acetyl, benzoyl, met hoxyethoxy methyl and the like for 
amino. The sulfonamide nitrogen may be protected with methoxyethoxymethyl. trimethylsilyiethoxymethyl, t- 
butyl and the like. Protecting groups may be removed from the resulting protected analogues of compound I 
by treatment with one or more deprotecting agents. Suitable deprotecting agents and procedures for use there- 
of are generally known in the art 

To form compound I wherein one or more of R 1 to R 3 is -NR 7 R 8 and R 7 and/or R« is -C(0)R«, the associated 
nonacyi sulfonic acid 



"or 



is treated with water and an alkali metal hydroxide (e.g., sodium hydroxide) to form a sulfonic acid salt 



VI 




wherein is a lithium, sodium or potassium ion. Salt VI is treated with an acyiating agent (e.g.. acetic an- 
hydride) at about 90 to 110°C in either the acyiating agent as solvent or in an anhydrous organic solvent (e.g.. 
pyridine) to form the associated acylamine of formula VI, wherein one or more of R\ R* and R 3 is -N r?rs an( j 
at least one of R 7 and R« is -C(0)R« Acylamine VI is then treated with a halosulfonic acid solution (e.g., chlor- 
osulfonic acid) or with another haJogenating agent (e.g.. phosphorus pentachloride, thionyl chloride) at about 
0°C to 80°C to form an acyl-sulfonic halide III. which is coupled with isoxazdamine IV as describee above to 
form compound I wherein at least one of R\ R 2 and R 3 is -NR 7 R 8 and at least one of R 7 and R* is -C(0)R fl . 

To form compound I wherein one or more of R 1 to R 3 is alkoxy. the associated sulfonic acid V wherein one 
or more of R' to R 3 is hydroxy may be treated wit h an alkylating agent (e.g.. dimethyisulfate) and an alkali meta! 
hydroxide (e.g., sodium hydroxide) in an aqueous/organic solvent mixture (e.g., water/ethand). The resulting 
alkoxy sulfonic add salt VI may be used as described above to form compound I. 

Monoamines of formula I (for example having -NR 7 R* wherein one of R 7 and R* is hydrogen) are prepared 
from the assodated free amine (for example wherein R 7 and R« are both hydrogen). Th free amine is treated 
with (1) a k ton orald hyd (e.g.. acetone), (2) a reducing agent (e.g.. sodium cy a noboro hydride) or hydrogen 
gas (HJ and a catalyst (e.g., palladium on carbon), and H) an acid (e.g.. acetic acid, hydrochloric acid) in an 
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organic solvent (e.g., methanol) to form the associated monoamine compound I. Diamines of formula I of 
cours , may be similarly prepar d. Additionally, the monoamines may be acylated. 

Monoamines of formula I (for xample having -NR 7 R a wherein one of R 7 and R* is hydrogen) may also be 
prepared from the associated acylamine by tr atment with a reducing ag nt, for xampl , borane. 

The invention will now be further described by the following working examples, which are preferred em- 
bodiments of the invention. These examples are m ant to be illustrative rather than limiting. 

Example 1 

N-taADimethyl.S-isoxazolylJII.r-blphenyll-a-sulfonamide 

A. 2-Phenyibenzenesulfonyl chloride 

2-Aminobiphenyl (5.08 g. 30 mmol) was added in one portion to a mixture of concentrated hydrochloric 
acid (10 mL) and glacial acetic acid (3 mL) in a beaker equipped with a mechanical stirrer. The thick pink 
hydrochloride salt was cooled in a dry ice-ethanol bath to -10°C. A solution of sodium nitrite (2.24 g. 32.5 
mmol) in water (3.5 mL) was added dropwise at a rate such that the temperature did not exceed -5°C. This 
mixture was stirred for 45 min maintaining the temperature between -10°C and -5°C. In a separate beaker, 
sulfur dioxide gas was bubbled through 30 mLof glacial acetic acid under vigorous stirring for 20 minutes' 
Copper(l) chloride (0.75 g) was added to this solution and bubbling of sulfur dioxide gas was continued 
until the yellow-green suspension became blue-green and most of the solids dissolved (about 30 minutes). 
This mixture was cooled to 10°C in an ice bath with stirring and to it was added the diazotization mixture 
in portions over 30 minutes, after which period the ice-bath was removed and the mixture was allowed to 
warm to room temperature. The green mixture was stirred for an additional 30 minutes and poured into 
ice-water (100 mL, 1:1) and tJ-.e precipitated gummy solid was extracted with ether (3 x 75 mL). The com- 
bined extracts were washed with saturated sodium bicarbonate solution until neutral and washed with wa- 
ter (2 x 50 mL), dried (magnesium sulfate) and concentrated under vacuum to yield 5.0 g (66%) of com- 
pound A as a light brown solid. 

B. N-(3 f 4-Dlmet h yt- Wsoxazolyl)[1 ,1 *-blphenyl]-2-sulfonamlde 

To a solution of 3,4-dimethyi-5-isoxazolamine (1.32 g, 11.8 mmol) in dry pyridine (5 mL) was added 
compound A (2.5 g, 9.8 mmol) in portions over 15 minutes. More pyridine was added to bring the total vol- 
ume to approximately 10 mL The resulting dark red-brown solution was stirred overnight at room temper- 
ature. The reaction mixture was added dropwise to ice-water (100 mL. 1:1) and the resulting tarry precip- 
itate was filtered through Celite®. and the filtrate was acidified with 6 N hydrochloric acid to pH 2. A brown 
solid was filtered, washed with water and dried. This solid (1.4 g) was purified by flash chromatography 
over silica gel with ethyl acetate :hexanes (1:1) to give 1.1 g (34%) of Example 1 as a yellow solid 
Melting point 171-173°C. 
Analysis for C 17 H 16 N 2 0 3 S (328.4) 
Calc'd: C, 62.18; H, 4.91; N, 8.53; S, 9.76. 
Found: C, 62.27; H, 4.92; N, 8.39; S. 10.02. 

Example 2 

N-(3 f 4-Oimethyl-5-lsoxazolyl)-2-bromobenzenesulfonamide 

To a solution of 3.0 g (11.74 mmol) of 2-bromobenzenesulfonyt chloride in 10 mL of pyridine was added 
1 .32 g (1 1 .74 mmol) of 3.4-dimethyt-5-isoxazolamine. The mixture was stirred at room temperature under argon 
overnight, added to 150 mL of ice water and filtered. The filtrate was acidified to pH 2 using 6 N aqueous hy- 
drochloric acid and the grey solid was filtered and dried. The solid was crystallized from methanol/water to 
afford 4.0 g (greater than 100%) of Example 2 as tan crystalline needles. 
Melting point: 125-126°C. 
Analysis for C n H n BrN 2 0 3 S 

Calc'd: C, 39.89; H, 3.35; N. 8.46; S. 9.68; Br, 24.13. 
Found: C. 39.32; H. 3.35; N. 8.21; S, 9.52; Br. 24.08. 

Example 3 

N-{3,4-Dimethyl-5-isoxaz lyl)-2-phen xybenzenesulfonamide 
A. 2-Phenoxybenzenesulfonyl chl ride 

To a solution of 6.0 g (32.4 mmol) of 2-phenoxyaniline in 1 5 mL of concentrated hydrochloric acid and 
5 mL of glacial acetic acid at -5°C was added a solution of sodium nitrite (2.35 g. 34 mmol) in 5 mL of water 



8 



cP 0 569 193 A1 



dropw.se over 1 5 minutes. The solution was stirred at -5*C for an additional 1 hour. During thediazotization 
sulfur dioxide was bubbled through 30 mL of glacial acetic acid until it was saturated (about 10 minut s) 
Cuprous chloride (1.5 g) was then added and the introduction of sulfur dioxid was continued (about 20 
minutes) until the yellow-green suspension becam blue-green. The mixture was cooled to 10°C and the 
solution containing th diazonium salt was added in portions over 15 minutes. The green reaction mixture 
was warmed t room temperature and stirred for an additional 1 hour. Water (150 mL) was added and the 
solution was xtracted with ether (3 x 1 00 mL). The combined ether extracts were repeatedly washed with 
5% aqueous sodium hydrogen carbonate (5 x 1 50 mL) until neutral and then with water (1 50 mL) and dried 
and evaporated to give 2.75 g of compound A as a brown syrup. 
B. N-(3,4-DimethyJ.5-isoxazolyl)-2-phenoxyben2ene8ulfonarnide 

To a solution of 2.7 g of crude compound A (10 mmol) in 15 mL of pyridine was added 0.79 g (7 mmol) 
of 3.4-d.methy1-5-isoxazo!amine, and the solution was stirred at room temperature overnight. The solution 
was diluted with 150 mL of ice water and th9 residual gum (2.5 g) was filtered. The filtrate was acidified 
to pH 2 using 6 N aqueous hydrochloric acid and the solid was filtered (0.23 g) and chromatographed on 
10 g of silica using 1:1 hexanes/ethyf acetate to provide 0.16 g (7%) of Example 3 as a white crystalline 
solid. 3 
Melting point: 181-182°C. 
Analysis for C 17 H 16 N 2 0 4 S 
Calc'd: C. 59.29; H, 4.68; N, 8.13: S. 9.31. 
Found: C. 59.15; H, 4.57; N, 8.08; S, 9.35. 

Example 4 

3^Amino-N-(3,4-dimeth^5^^ 

A. 2-Bromo-N-(3Adimethy|.5.lsoxazoW^ 

To a solution of 1.1 g (3.33 mmol) of 2-bromo-N-(3.4-dimethyl-5-isoxazolyl)benzenesulfonamide (Ex- 
ample 2) in 15 mL of tetrahydrofuran at room temperature under argon was added 0.19 g (4.8 mmol) of 
sodium hydride (60% suspension in mineral oil) in portions, and the solution was stirred at room temper- 
ature for 10 minutes. Methoxyethoxymethyl chloride (0.55 g, 4.4 mmol) was then added and the solution 
was stirred overnight The mixture was concentrated and diluted with 30 mL of water and extracted with 
3 x 40 rr.L of ethyl acetate. The combined organic extracts were washed with 50 mL of brine, dried and 
evaporated to provide 1.2 g (87%) of compound A as a brown gum. 

B. ^Amino-N-P^dimethy^ 
mide 

To a solution of 1 . 1 2 g (2.67 mmol) of compound A and 0. 1 5 g (0. 1 3 mmol) of tetrakis(triphenyf phos- 
ph.ne)palladium(O) in 1 5 mL of benzene under argon, 7.6 mL of 2 M aqueous sodium carbonate was added 
foilowed by 0.46 g (2.93 mmol) of 3-aminophenylboronic acid in 5 mL of 95% ethanol. The mixture was 
refluxed overnight diluted with 35mLof water, and extracted with 3x 35 mL of ethyl acetate. The combined 
organ.c extracts were washed once with 35 mL of brine, dried and evaporated. The residue was chroma- 
tographed on 120 g of silica gel using hexanes/ethyl acetate (1:2) to afford 0.75 g (65%) of compound B 
as a gum. 

C. 3^Amino-N.(3 ( 4-dimethyl-5-i8oxa20lyl)[1 ( 1^blphenyl}.2-8ulfonamide 

To a solution of 0.72 g (1.7 mmol) of compound B in 10 mL of 95% ethanol, 10 mL of 3 N aqueous 
hydrochloric acid was added and the solution was refluxed for 7 hours. The mixture was concentrated, di- 
luted with 40 mL of water and neutralized to pH 7 using aqueous sodium hydrogen carbonate. The mixture 
was extracted with 4 x 50 mL of ethyl acetate and the combined organic extracts were washed once with 
50 mL of bnne, dried and evaporated. The residue was chromatographed on 25 g of silica using methylene 
chlonde:methanol (97:3) and triturated with ether/hexanes to afford 86 mg of Example 4 as a tan solid 
Melting point: 157-160°C. 
Analysis for C l7 H l7 N 3 O 3 S-0.1 C fl H u 
Calc'd: C. 60.C5; H, 5.27; N, 11.94; S. 9.11. 
Found: C. 59.83; H, 5.11; N. 11.55; S. 8.69. 

Example 5 

2-Fluoro-N-(3,4-dimethyl-5-is xa2olyl)benzenesulf namide 

To a solution of 2.88 g (25.7 mmol) of 3.4-dimethyl-5-isoxazolarnine in 1 5 mL of pyridine was added 5.0 g 
(25.7 rnmol) of 2-fluorobenzenesulfonyl chloride. The mixture was stirred at room temperature overnight, pour- 
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ed into 100 mL of ice water and the resulting mixture was filtered. The filtrate was acidified to pH 2 using 6 N 
aqueous hydrochloric acid and the solid was filtered and dried to provide 3.2 g (46%) of Example 5 as a tan 

solid. 

Melting point: 122-124°C. 
Analysis for C n H n FN 2 0 3 S 

Calc'd: C. 48.88; H. 4.10; N. 10.36; S. 11.86; F, 7.03. 
Found: C. 48.93; H, 3.77, N, 10.38; S. 12.10; F, 6.70. 

Example 6 

N-l3-D(3>Dlmethy|.5-isoxazoW 

A. ^Amfno-2-methylbenzenesulfonic acid, sodium salt 

To a suspension of 5-amino-2-methy1benzenesulfonic acid (25 g, 134 mmol) in water (100 mL) was 
added 4 N sodium hydroxide (34 mL). The resulting clear brown solution was evaporated and the remaining 
brown solid was washed several times with ether and dried to afford 31.3 g of compound A as a brown 
solid (greater thanl00%). 

B. 5-Acetylamlno-2-methy1benzenesulfonic acid, sodium salt 

A suspension of crude compound A (25 g, about 107 mmol) in acetic anhydride (100 mL) was heated 
at 1 00«C for 3 hours, allowed to stand overnight at room temperature and evaporated. The residual gummy 
brown solid was suspended in ether, the suspension was filtered and the solid was washed twice with 
ether to afford 32.3 g of compound B as a tan solid (greater than 100%), which appeared to be hygroscopic. 

C. S-Acetylamino-2-methylbenzenesulfonyl chloride 

A mixture of Compound B (18 g, about 71.6 mmol) and phosphorus pentachloride (30 g, 143 mmol) 
was heated at 75°C with stirring for 2.25 hours, during which time the solids liquefied to a brown gum. The 
mixture was cooled and the dark brown semi-solid was poured into ice water (400 mL). The brown solid 
that formed was filtered, washed with water and dissolved in methylene chloride. The organic solution was 
washed with water and dried (magnesium sulfate) and evaporated to afford 14.4 g of brown foamy gum 
This material was dissolved in methylene chloride and passed through a pad of silica using 50% ethyl acet- 
ate/hexanes to afford 10.2 g of brown gum. Flash chromatography on silica with 60% ethyl acetate/hex- 
anes afforded 2.01 g of compound C (11%) as a light yellow oil that crystallized on standing. 

D. N-[3-[[(3 ( 4-Dimethy|.5-isoxa2olyl)amlno]-sulfonyl]^-methylphenyiIacetamlde 

A solution of Compound C (1 .02 g, 4.1 2 mmol). 3,4-dimethyl-5-isoxazolamine (0.55 g, 4.94 mmol) and 
dimethylaminopyridine (0.10 g, 0.82 mmol) in 4 mL of pyridine was heated at 70°C for 2.25 hours, cooled 
and poured onto iced dilute hydrochloric acid. The resulting tan solid was filtered, rinsed with water and 
dissolved in 10% isopropanol/methylene chloride. The solution was dried (magnesium sulfate) and evapo- 
rated to afford 1.09 g of a brown foamy gum which was flash-chromatographed on silica (2%, then 3% 
then 5%, then 10% methanol/methylene chloride) to provide 0.37 g of dean Example 6 as a white foam' 
There was also obtained 0.43 g of impure Example 6. Crystallization of the clean material from aqueous 
ethanol afforded 0.25 g of Example 6 (19%) as light tan crystals. 
Melting point: 203-204 °C. 
Analysis for C 14 H 17 N 3 0 4 S 
Calc'd: C, 52.00; H. 5.30; N t 12.99; S. 9.91. 
Found: C. 51.81; H. 5.31; N, 12.86; S. 9.94. 

Example 7 

5-Amlno-N-(3 r 4.0imethy|.5-lsoxazolyl)-2-methylbenzenesulfonamlde 

A solution of crude Example 6 (0.40 g, 1.24 mmol) in 4 N sodium hydroxide (4 mL 16 mmol) and methanol 
(1 mL) was heated at 65°C for 4.5 hours, cooled and the methanol evaporated. The rescue was extracted with 
ether and the aqueous solution was acidified to pH 2.5 with concentrated hydrochloric acid and extracted twice 
with 10% isopropanol/methylene chloride. The organic phase was dried (magnesium sulfate) and evaporated 
to afford 0.37 g of a yellow oil that crystallized on standing. Recrystallization from aqueous ethanol afforded 
0.24 g of Example 7 (69%) as light tan needles. 
Melting point: 204-205°C. 
Analysis for C i: H l5 N 3 0 3 S 
Calc'd: C, 51.23; H. 5.37; N, 14.94; S. 11.40. 
Found: C, 51.52; H. 5.37; N, 14.92; S, 11.57. 
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Example 8 

N-(3>D!m thy1-5-lsoxazoly1)-2-(1-rn thylethy1)-b nzenesuffon amide 

A. 2-Jsopropyfb nzen utfonate, sodium salt 

To a solution of 30% hydrogen peroxide (1 0 mL) in glacial acetic acid (10 mL) at 50°C was added a 
solution of 2-isopropyUhiophenol (1 g, 6.58 mmol) in 5 mL of glacial acetic acid over 1 hour. After the ad- 
dition was completed, th reaction was heated to 6Q°C for 1 hour. The reacti n was concentrated in vacuo 
and the residue was lyophileed from water to afford 1 .3 g of a white solid. The solid (theoretically 6.1 mmol) 
was dissolved in 5 mL of water and 4 N aqueous sodium hydroxide (1.62 mL 6.5 mmol) was added. The 
solution was lyophilized to afford 1.4 g (100 %) of compound A as a white solid. 
MS (M*NH<) + 218; (M-H)~199. 

B. 2-lsopropylberuanesutfonyl chloride 

To a slurry of compound A (600 mg, 2.50 mmol) in chloroform (20 mL) was added chlorosulfonic acid 
(0.33 mL, 5.0 mmol) dropwise to maintain the reaction temperature below 50°C. The reaction was heated 
to 60°C overnight, cooled to room temperature and poured into ice-water. The aqueous solution was ex- 
tracted with chloroform (three times). The combined organic phases were dried over sodium sulfate. The 
solvent was removed in vacuo to afford 410 mg (74.5%) of compound B. 

C. N-(3^Dlmethyt-5-tooxazoly^ 

A solution of compound B (410 mg, 1.88 mmol). dimethylaminopyridine (60 mg, 0.49 mmol). and 3.4- 
dimethyl-5-isoxazolamine (230 mg, 2.06 mmol) in pyridine (8 mL) was heated in an oil bath at 70°C for 2 
hours. The reaction was poured onto iced 1 0% hydrochloric add. The mixture was extracted with ethyl acet- 
ate (three times) and the combined organic phases were extracted with 10% aqueous sodium hydrogen 
carbonate. The aqueous solution was acidified to pH 3 and extracted with ethyl acetate (three times). The 
combined organic phases were washed with saturated sodium chloride, dried over sodium sulfate and 
evaporated. The residue was applied to a silica gel column (20 x 1 30 mm) and etuted with ethyl acetate:hex- 
anes (1:1). The enriched product fractions were combined and evaporated. The residue was applied to 
three 20 x 20 chromatographic thick plates. The plates were eluted with 1:1 ethenhexanes. The desired 
bands were cut and extracted with ethyl acetate. The silica gel was filtered and the organic solvent was 
evaporated to afford 192.2 mg (35%) of Example 8 as a yellow semi-solid. 
MS: <M*H)+ 295. 

Analysis for C u H ie N 2 O3S-0.58 H 2 0 
Calc'd: C, 55.15; H, 6.34; N, 9.19; S, 10.52. 
Found: C, 55.22; H, 6.42: N, 9.12; S. 10.72. 

Example 9 

N-(3>Dimethy1-5-Isoxazc>ly1>.2-nltro-benzenesulfonamlde 

To a solution of 4.04 g (36 mmol) of 3.4-dimethy*-5-isoxa2olamine in 15 mL of pyridine, 8.0 g (36 mmol) 
of 2-nitrobenzenesulfonyi chloride was added and the solution was stirred at room temperature overnight The 
mixture was poured into 100 mL of ice water and filtered. The filtrate was acidified to pH 2 using 6 N aqueous 
hydrochloric acid and the mixture was extracted with 4 x 125 mL of ethyl acetate. The combined organic ex- 
tracts were washed with 75 mL of brine, dried and evaporated to provide 9.1 g of a dark brown residue. This 
material was chromatographed on silica gel using hexanes/ethyl acetate (2:1) to provide 0.5 g of Example 9 
as a light yellow solid. 
Melting point 91-94°C. 
Analysis for CnHnNjOjS 
CaJc'd: C. 44.44; H, 3.73; N. 14.13; S, 10.78. 
Found: C t 44.75; H, 3.69; N, 14.01; S. 11.06. 

Example 10 

2-Amlno-N-(3,4-dimethy1-5-lsoxa^oly1)benzenesulfonamide 

To a suspension of 135 mg of 10% palladium on carbon in 20 mL of methanol under argon. 0.9 g (3.03 
mmol) of ^4-(3.4-dimethy1-5.isoxazoly1)-2-nitrobenzenesu^fonamtde (Example 9) in 20 mL of met hanol was add- 
ed. The solution was hydrogenated with a balloon filled with hydrog n for 90 minutes. The mixtur was filtered 
through Celite® and th fltate was c ncentrated to afford 0.9 g of a gum. This material was chromatographed 
on silica initially with 9:1 methyien chloride:met hanol and then with 1:1 hexanes:ethyi acetat to provide 0.2 
g (24%) of Exampl 1 0 as a white solid. 
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Melting point 116-1 18°C. 
Analysis for C 1l H t3 N 3 0 3 S 
Calc'd: C. 49.43; H, 4.90; N, 15.72; S, 11.99. 
5 F und: C. 49.56; H, 4.80; N, 15.62; S ( 11.89. 

Example 11 

N-t^Dimethyl.S-lsoxazolylM'-methylllJ'-blphenyl^.sulfonamido 
to A. 4 '-Methy1-N-(3,4-dlmethyl-5-^ 

mlde 

To a solution of 0.78 g (1.86 mmol) of compound A from Example 4 and 0.096 g (0.08 mmo!) of tetra- 
kis(tripheny|.phosphine)paIladium(0) in 1 5 mL of benzene under argon. 8.0 mL of 2 M aqueous sodium car- 
bonate was added followed by 0.38 g (2.79 mmol) of 4-methylphenyiboronic acid in 10 mL of 95% ethanol. 
The mixture was refluxed overnight and diluted with 50 mL of water and extracted with 3 x 100 mL of ethyl 
acetate. The combined organic extracts were washed once with 100 mLof brine and dried and evaporated. 
The residue was chromatographed on 100 g of silica gel using hexanes/ethyl acetate (2:1) to afford 0.65 
g (81%) of compound A as a colorless gum. 
B. N.(3^DImethy!-$-lsoxazoltf^ 

To a solution of 0.56 g (1.3 mmol) of compound A in 10 mL of 95% ethanol, 10 mL of 3 N aqueous 
hydrochloric add was added and the solution was refluxed for 18 hours. The mixture was concentrated 
and diluted with 25 mLof water. The mixture was extracted with 3 x 50 mLof ethyl acetate and the combined 
organic extracts were washed once with 50 mL of brine and dried and evaporated. Crystallization of the 
residue (0.41 g) from hexanes/ethyl acetate provided 0.37 g (83%) of Example 11 in two crops 
25 Melting point 126-127°C. 

Analysis for C ie H ia N 2 03S 
Calc'd: C. 63.14; H, 5.30; N, 8.18; S. 9.36. 
Found: C, 63.03; H, 5.29; N t 8.07; S. 9.34. 

30 Example 12 

r-Amlno-N-tf ,4-dlmet hyl-S-Isoxazolyl)-[1 , 1 '-biphenyl^-surfonamide 

A. 2'-Amlno-N-(3,4^lmethyt-5-lso^ 
mlde 

To a solution of compound A from Example 4 (0.5g, 1.19 mmol) and tetrakis(triphenylphosphine)pal- 
ladium(0) (0.062g f 0.05 mmol) in 10 mL of benzene under argon, 4.0 mL of 2M aqueous sodium carbonate 
was added followed by 2-amino-phenylboronic acid (0.245 g. 1 .79 mmol) in 5 mL of 95% ethanol. The mix- 
ture was refluxed for 10 hours, dSuted with 50 mL of water and extracted with ethyl acetate (3 x 50 mL). 
The combined organic extracts were washed once with 50 mL of brine, dried and evaporated. The residue 
was chromatographed on 75g of silica gel using hexanes/ethyl acetate (2:1) to afford 0.39 g (76%) of com- 
pound A as a colorless gum. 

B. 2^Amlno-N-(3^lm#thy1-5-l«oxaroryl)-[1J^blphenyr>2.surfbnamlde 

To a solution of compound A (0.35g. 0.81 mmol) in 10 mL of 95% ethanol, 10 mL of 3N aqueous hy- 
drochloric acid was added and the solution was refluxed for 6 hours. The mixture was concentrated, dauted 
with 10 mL of water, neutralized with saturated aqueous sodium hydrogen carbonate and acidified to pH 
4 using glacial acetic acid. The mixture was extracted with ethyl acetate (3 x 25 mL) and the combined 
organic extracts were washed once with 50 mL of brine, dried and evaporated. Chromatography of the re- 
sidue on 50g silica gel using hexanes/ethyl acetate (1:1) provided 0.087 g of a gum. Repeated crystalli- 
zations from ethyl acetate:methanol:hexar3s (1:1:20) afforded Example 12 as a light browr solid m d 
so 182-183°C. - ' 

Analysis for C 17 H, 7 N 3 0 3 S 
Calc'd: C, 59.46; H, 4.99; N, 12.24; S t 9.34. 
Found: C, 59.17; H. 5.04; N, 11.87; S. 9.73. 

55 Example 13 

SXDhnethylamino^N-tS^lmethyl.S-ls xazolyl)[1,r-blphenyl}-2-surf namld 

To a solution of Exampl 4 (0.46g,1.34 mmol) in methanol (15 mL). 37% aqueous for maldehyd (0.44 mL. 
5.36 mmol) and glacial acetic acid (0.49g) were added with stirring. Sodium cyanoborohydride (0.34g. 5.36 
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mmd) was add d over 10 minutes and the solution was stirred overnight. The mixture was concentrated to 
about 10 mL, diluted with water (40 ml) and extracted with ethyl acetate (3 x 35 mL). The combined organic 
extracts were washed with brine (50 mL). dried (magnesium sulfate) and evaporated. The gum (0.45g) thus 
obtained was chromatographed on 100g of silica gel using hexanes/ethyi acetat (3:1) to afford 0.21g (42%) 
of Example 13 as an off-white solid, m.p. 67-70°C. 
Analysis for C 19 H 21 N 3 O 3 S-0.25 H 2 0 . 
Calc'd: C, 60.69; H, 5.76; N. 11.18; S, 8.53. 
Found; C f 60.92; H ( 5.74; N, 10.95; S, 8.33. 

Example 14 

N-(3,4-Dimethy1.5-lsoxazoiy1)-2-(trrfluoromethyl)-ben2enesulfonamide 

To a solution of 1.38g (12.26 mmol) of 3,4-dirnethyl-5-isoxazolamine in 1 0 mLof pyridine. 3.0g (1 2.26 mmol) 
of 2-trifluoromethylben2enesulfony1 chloride was added and the solution was stirred at room temperature under 
argon overnight The mixture was adde-1 to 100 mL of ice water and filtered. The filtrate was acidified to pH 2 
using 6N aqueous hydrochloric acid and the resultant gum was filtered and chromatographed on silica gel 
(200g) using 3% methanol in methylene chloride to provide a colorless gum. This material was crystallized 
from hexanes/ethyi acetate to afford 2.0 g (51%) of Example 14 as white crystalline needles, m p 99-100°C 
Analysis for C^H^FaNjOjS 

Calc'd: C, 45.00; H, 3.46; N, 8.75; S, 10.01; F, 17.80. 
Found: C, 44.67; H, 3.55; N. 8.74; S, 10.51; F, 18.19. 

Example 15 

2-Chloro-N-(3 l 4-dlmethy1-5.lsoxazolyl)-6-methy1-b«nzenosulfonamlde 

Example 15 was prepared from 3,4-dimethy1-5-isoxazolamine and 2-chloro-6-methylbenzenesulfony1 
chloride as described for Example 14. Crystallization from methanol/water afforded Example 1 5 as white crys- 
talline prisms, m.p 181-182°C. 
Analysis for C 12 H 13 CIN 2 0 3 S 

Calc'd: C. 47.92; H. 4.36; N, 9.31; S. 10.66; CI, 10.66. 
Found: C, 47.61; H, 4.25; N, 9.07; S, 10.67; CI, 10.67. 

Example 16 

4^(Dimethylammo)-N-(3^imeth^^ 

A. 4^<Dlmethy1amlno)-N-(3^dlmethyl-M^ 
2-sulfonamldo 

Compound A was prepared from4-dimethy1amino-phenyiboronic acid and compound A from Example 
4 as described for compound A from Example 12. Chromatography on silica gel using 3:1 hexanes/ethyi 
acetate afforded compound A as a colorless gum. 

B^XDImethylamlnoVN^^dlmethyl-S-lsox^zolylJII.V-blphenyll^-sulfonamlde 

Example 16 was prepared from compound A as described for Example 12, with refluxing for 8 hours. 
Before ethyl acetate extraction, the aqueous phase was taken to pH 6 using glacial acetic acid. Chroma- 
tography on silica gel using 2:1 hexanes/methylene chloride and crystallization from hexanes/ethyi acetate 
provided Example 16 as colorless prisms, m.p. 135-136°C. 
Analysis for C^^OjS 
Calc'd: C. 61.44; H, 5.70; N. 11.31; S. 8.63. 
Found: C, 61.26; H, 5.55; N, 11.15; S, 8.99. 

Example 17 

N -[2MI(3.4-DImethyl-5-lsoxazolyl)amlno]sulfonyl][1,1 , -biphenyl]-3-yl]acetamlde 

To a solution of Example 4 (0.3g, 0.87 mmol) in pyridine (5 mL), acetic anhydride (0.1 3g) was added and 
the mixture was stirred at room temp ratur overnight The mixture was concentrated and diluted with water 
(30 mL) and extracted with ethyl acetat (3 x 25 mL). The combined organic extracts were washed with brine 
(30 mL). dried (magnesium sulfate) and evaporated. The white solid (0.31 g) thus obtained was chromatograph- 
ed on 75g of silica g I using hexanes/ethyi acetate (2:1) to afford 0.18g (54%) of Example 17 as a whit solid 
m.p. 168-171°C. 
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Analysis for C 19 H l9 N 3 0 4 S 

Calc'd: C. 59.21; H, 4.97; N. 10.90; S. 8.32. 

Found: C, 59.33; H. 4.86; N, 10.57; S. 8.47. 

Example 18 

N-(3,4-D!methyl-5.ltoxazoly1H , .propyf[1 ( 1 , -blph nyl]-2- sulfonamide 

A. 4-Propylphenylboronic Acid 

To a solution of trimethylborate (2.6 g. 25 mmol) in 10 ml of ether at-78°C under argon, 4-propyf phenyl 
magnesium bromide (1.7 M solution in ether, 14.7 mL 25 mmol) was added over 15 min. After 30 min at 
-7 00 C, the solution was warmed to room temperature and stirred for 90 min. The reaction was quenched 
by the addition of 10% aqueous hydrochloric acid (75 mL) and after 10 min the solution was extracted with 
ether (3 x 100 mL). The combined ether extracts were extracted with 1 M sodium hydroxide (2 x 100 mL) 
and the aqueous extracts were acidified with dilute hydrochloric add to pH 2 and.extracted with ether (2 
x 100 mL). The combined ethc ' extracts were washed once with water (100 mL), dried and evaporated to 
afford 1 .85g (45%) of compound A as a tan solid, m.p. 95-96°C. 

B. N-(3ADImet hyl-S.|soxazolyl)-N-H2Hnethoxyethoxy)fnet hylH'-propylll ,1 '-blphenyll-2-sulfona- 
mlde 

Compound B was prepared from compound A and compound A from Example 4 as described for com- 
pound A from Example 12. Chromatography on silica gel using hexanes/ethyl acetate (3:1) afforded com- 
pound B as a colorless gum. 

C. N-(3ADIiiwthy!-5.i»oxaxoty 

To a solution of 0.70g (1.53 mmol) of compound B in 15 mL of 95% ethanol, 15 mL of 3N aqueous 
hydrochloric acid was added. The solution was refluxed for 11 hours, concentrated and diluted with 25 mL 
of water. The mixture was extracted with ethyl acetate (3 x 50 mL) and the combined organic extracts were 
washed once with 50 mL of brine, dried and evaporated. Chromatography on 100g of silica gel using 4:1 
followed by 3:1 hexanes/ethyl acetate (1L) provided 0.38g (67%) of Example 18 as a colorless gum 
Analysis for C20H22N2O3S 
Calc'd: C, 64.84; H, 5.99; N, 7.56; S, 8.65. 
Found: C. 64.52; H, 5.98; N, 7.26; S, 8.30. 

Example 19 

2-(Dlmethylamlno)-N-(3,4-dl^ 

Example 19 was prepared from Example 10 as described for Example 13. Chromatography on silica gel 
using hexanes/ethyl acetate (4:1) afforded Example 19 as a colorless gum. 
Analysis for C 13 H, 7 N 3 0 3 S 
Calc'd: C t 52.87; H, 5.80; N, 14.23; S, 10.85. 
Found: C, 52.99; H. 5.87; N, 14.06; S, 11.28. 

Example 20 

2XDImethy1tmlno)-N.{3^tmeth^ 

A. 2XDImethylammo)-N-(3 ; 4^lmethW 
2-surfonamlde 

To a solution of compound A from Example 12 (0.45g, 1.04 mmol) in 15 mL of methanol under argon, 
glacial acetic acid (1 mL) and 37% aqueous formaldehyde (0.25 mL, 3.13 mmol) were added. The solution 
was stirred for 15 minutes, sodium cyanoborohydride (0.20g, 3.13 mmol) in 5 ml of methanol was added 
dropwise over 15 minutes and the solution was stirred for 24 hours. The mixture was evaporated, water 
(25 mL) was added and the mixture was extracted with ethyl acetate (2 x 50 mL). The combined organic 
extracts were dried and evaporated to provide 0.39 g (81%) of compound A as a light brown gum which 
solidified on standing. 

B. 2'-(Dlmet hylamlno)-N-<3,4-dlmet hyt-5-laoxazoly1M1 ,1 '-biphenylj^-sutfonamlda 

Example 20 was prepared from compound A as described for Example 12. Following chromatography 
on silicc gel using 3:1 hexanes:ethyl acetat , crystallization from methylen chloride/hexanes (-1:5) af- 
forded Exampl 20 as colorless prisms, m.p. 148-150°C. 
Analysis for C td H 2 iNj0 3 S 
Calc'd: C. 61.44; H, 5.70; N, 11.31; S, 3.63. 
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Found: C. 61.32; H. 5.69; N, 11.30; S. 8.72. 
Example 21 

N-(3,4-Dlmethy1-5-l30xazoly1)^(2-m thytpropy1)-[1,V.biphenyl}-2-8ulfonamlde 

A. 4-lsobutyl-ph nylb r nlc acid 

To a susp nsion of 0.68g (28.15 mmol) of magnesium turnings in 50 mL of tetrahydrofuran under ar- 
gon, a crystal of iodine was added and a solution of 4-bromo-isobutylbenzene (6.0g, 28.15 mmol) in 25 
mL of tetrahydrofuran was added at such a rate that a gentle reflux was maintained. The mixture was re- 
fluxed for an additional 1 hour, cooled to room temperature and added in portions over 15 min to a solution 
of trimet; w y1borate (2.93g, 28.1 5 mmol) in 50 mL of ether at -78°C under argon. After 30 min at -78°C f the 
solution was warmed to room temperature, stirred for 90 minutes and 10% aqueous hydrochloric acid (100 
mL) was added. After 10 minutes, the solution was extracted with ether (3 x 100 mL) and the combined 
ether extracts were extracted with 1 M sodium hydroxide (3 x 100 mL). The aqueous extracts were acidified 
with diluia hydracttcric acid to. pH ? and extracted with ether (3 x 100 mL). The combined ether extracts 
were washed once with water (100 mL), dried and evaporated to afford 3.5 g of a white solid. Crystallization 
from ether/hexanes provided 2.3g (46%) of compound A as a white solid in two crops, m.p. 134-135°C. 

B. N-(3^Dlm«thy^lsoxa»ly1)^^ 
nyi]-2-surfonamido 

Compound B was prepared from compound A and compound A from Example 4 as described for com- 
pound A from Example 12. Chromatography on silica gel using hexanes/ethyl acetate (3:1) afforded com- 
pound B as a colorless gum. 

C. N-(3 ( 4-Dlrr»thy1-5-teoxttd^ 

Example 21 was prepared from compound B as described for Example 18. Chromatography on silica 
gel using 3:1 hexanes/ethyl acetate followed by crystallization from methylene chloride/hexanes provided 
Example 21 as colorless prisms, m.p. 126°C. 
Analysis for Cj^NjOaS 
Calc'd: C, 65.60; K, 6.29; N, 7.29; S, 8.34. 
Found: C, 65.59; H, 6.16; N, 7.28; S. 8.50. 

Example 22 

4^Buty|.N-(3^lmethyi.5-lsoxazoryl)[1J^blphenyl^2.surfonamWe 

A. 4-Butyl-phenylboronlc acid 

To a solution of 1-bromo-4- butyl benzene (6.24 g, 29.3 mmol) in tetrahydrofuran (32 mL) and ether (96 
mL) at -78°C, rvbutyllithium (1.6 M in hexane, 21 .9 mL, 35.1 mmol) was added dropwise. The mixture was 
stirred at -78°C for 30 minutes and was added over 20 minutes to a solution of trimethyl borate (6. 1 g, 58.6 
mmol) in ether (64 mL) at -78°C. The mixture was stirred at-78°C for 30 minutes and at room temperature 
overnighL 10% aqueous hydrochloric acid (150 mL) was added, the mixture was shaken for 10 minutes, 
the ether layer was separated and the aqueous layer was extracted with ether (100 mL). The combined 
organic phases were extracted with 1 N sodium hydroxide (3 x 100 mL ) and the combined aqueous ex- 
tracts were washed once with ether, acidified to pH 1 with 6N hydrochloric acid and extracted with ether 
(3 x 100 mL). The combined organic phases were washed with water, dried (magnesium sulfate) and con- 
centrated to give compound A (2.0 g. 38%). 

B. 4^Butyf-N-(3,4-dlmethy1-5-i*ox 
mlde 

Compound B was prepared from compound A and compound A from Example 4 as described for com- 
pound A from Example 12. Chromatography on silica gel using 40:1 methylene chlorid*/ethyt acetate af- 
forded compound B as a colorless gum. 

C. 4^Butyl-N-(3,4-dlmethyl-5-lsoxazolyi)I1,1'-blphenyl].2-sulfonamide 

Compound C was prepared from compound B as described for Example 18, with refluxing for 8 hours. 
Chromatography on silica gel using 3:1 hexanes/ethyl acetate followed by crystallization from methylene 
chloride/hexanes provided Example 22 as colorless crystals, m.p. 92-93°C. 
Analysis for C2iH 24 N 2 0jS 
Calc'd: C, 65.50; H, 6.29; N. 7.29; S, 8.34. 
Found: C, 65.35; H, 6.23; N, 7.29; S, 8.68. 
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Examplg 23 

N-(3,4-Dlm«thy1.5-ls xazolyl)-2-<1-naphth8l nylj-b nzanaautf namWo 

A. N-<3,4.Dlm«thy|.5-lt xazolyl)-N.[(2-m«th xyethoxy)m«thyl].2-(1.n«phthal«nyl>-b nzantauKo- 
namfde 

Compound A was prepared from 1-naphthaleneboronic acid and compound A from Example 4 as de- 
scnbed for compound A from Example 12, with refluxing for 3.5 hours. Chromatography on silica gel using 
hexanes/ethyl acetate (3.1) afforded compound A as a colorless gum. 

B. N-(3.4-Olmethyf.5.lsoxazoly1>.2.(1.naphthalenyl).benxen«»ulfonamlde 

Compound B was prepared from compound A as described for Example 18. using 6N hydrochloric acid 
and -sfluxing for 3 hours. Chromatography on silica gel using 3:1 hexanes/ethyl acetate followed by crys- 
tallization from methylene chloride/hexanes provided Example 23 as colorless prisms, m p 182-183-C 
Analysis for C^H^NjOjS 
Calc'd: C, 66.65; H. 4.79; N. 7.40; S. 8.47. 
Found: C, 66.53; H. 4.79; N. 7 53; S. 8.41. 

Example 24 

N-(3,4.0lmethyl-5.lsox•zolyl>.3^(2.m•thv1propyl)^1.1^blph•ny1^2-•urfbnamld* 

A. 3-Bromo-lsobutyl benzene 

To a solution of 1-iodo- 3- bromo benzene (6.0g. 21 .2 mmol) In 1 00 mL of benzene at room temperature 
under argon, 1.2g (1.06 mmol) of tetrakis(triphenylphosphine)palladium(0) was added and to this mixture 
a 2M solution in tetrahydrofuran of isobutyl magnesium bromide (10.6 mL) was added dropwise over 15 
minutes. The mixture was stirred 2 hours, diluted with 100 mL of water, the organic layer was separated 
and the aqueous layer was extracted with 2 x 100 mL of ether. The combined organic extracts were dried 
and evaporated to provide 4.3g of a colorless liquid, which upon distillation in vacuo provided 1 95g (43%) 
of compound Aas a colorless liquid; b.p. 124-125°C (15-20 mm). 

B. 3-lsobutyl-phenylboronic acid 

Compound B was prepared from compound A as described for compound A of Example 21 . Crystal- 
lization from ether/hexanes provided compound B as a white solid, m.p. 84-86°C. 

C. N-(3.4-Dlrr»thyl-5-isoxaxdyl^N.[(2^ 

2-sulfonamide ' ' 

Compound C was prepared from Compound B and compound A from Example 4 as described for com- 
pound A from Example 12. with refluxing for 6 hours. Chromatography on silica gel using hexanes/ethyl 
acetate (3:1) afforded compound C as a colorless gum. 

D. N-(3.4-Dlmethy1-5.lsoxaxolyl)-3M2-r™^ 

Compound D was prepared from compound C as described for Example 18. with refluxing for 1 0 hours 
Chromatography on silica gel using 3:1 hexanes/ethyl acetate followed by reverse phase preparative high 
performance liquid chromatography (30x500 mm ODS S10 column using 85% solvent A(90% MeOH 10% 
H 2 0. 0.1%TFA) and 15% solvent B (10% MeOH. 90% H 2 0. 0.1% TFA)) provided Example 24 asa cotorless 
gum. 

1 H NMR (CDCI,): d 1.04 (d. J = 6.4 Hz. 6H). 1.94 (s. 3H), 2.02 (m. 1H). 2.26 (s. 3H). 2.64 (d J = 7 0 Hz. 
2H). 6.66 (br s. 1H). 7.32-8.16 (m.8H). 
Analysis for C2,H 24 N 2 O,S-0.42 H 2 0 
Calc'd: C. 64.33; H. 6.39; N. 7.14; S. 8.18. 
Found: C, 64.31; H, 6.16; N, 7.16; S. 7.99. 

Example 25 

N.(3.4-Dlmethy|.5.lsoxaxolv1H , -(2-methylpropoxy).[1,1 , .blphenyl}.2.surfonamlde 

A. 4-(2-methylpropoxy)-phenylboronlc acid 

Compound A was prepared from 4-(2-methylpropoxy)-bromobenzene and trimethylborate as descri- 
bed for compound A of Example 21. Crystallization from ether/hexanes provided compound A as a white 
solid. 

B. N-(3.4-Dimethy|.5-isoxazolyl)-M-((2-meth xyeth xy)methyl)-4 , -(2.methylpropoxy)(1.1 , .blphe. 
nylJ-2-tulf n amide 

Compound B was prepared from compound A and compouno A from Example 4 as described for com- 
pound A from Example 12. with refining for 4 hours. Chromatography on silica gel using 40:1 methylene 
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chloride/ethyl acetat afforded compound C as a colorless gum. 

C. N.(3ADImothyl-5-l80xa2oly1)-4 ? -(2-methytprop xy)-[1,1'-blphenyr]-2.sulf namlde 

Compound C was prepared from compound B as described for Example 1 8, with ref luxing for 8 hours. 
Chromatography on silica gel using 15:1 m thylene chloride/ethyl acetate provid d Example 25 as a col- 
orless solid, m.p. 50-53^. 
Analysis for C^H^N^S-O^ H 2 0 . 
Calc'd: C, 61.06; H, 6.20; N, 6.78; S, 7.76. 
Found: C, 61.28; H. 5.96; N, 6.66; S, 8.11. 

Example 26 

N-(3ADImethy|.5-lMxazol^ 

A. 4^1-methylethoxy)-phenyiboronic acid 

Compound A was prepared from 4-(1-methylethoxy>-bromoben2ene and trimethylborate as described 
for compound A of Example 21 . Crystallization from ether/hexanes provided compound A as a white solid. 

B. N-(3,4-DImethy|.5-lsoxazolyl)^ 
ny1J-2-»urfonamld«. 

Compound B was prepared from compound A and compound A from Example 4 as described for com- 
pound A from Example 12, with refluxing for5 hours. Chromatography on silica gel using 4:1 hexanes/ethyl 
acetate afforded compound B as a colorless gum. 

C. N-(3^Dlnrwthyf-S.taoxaxoly^^ 

Compound C wa3 prepared from compound B as described for Example 1 8, wit h refluxing for 2 hours. 
Chromatography on siica gel using 4:1 hexanes/ethyl acetate provided Example 26 as a colorless solid 
m.p. 49-52°C. 
Analysis for C20H22N2O4S 
Calc'd: C. 62.16; H, 5.74; N, 7.25; S, 8.30. 
Found: C, 61.98; H, 5.71; N. 7.12; S, 8.17. 

Example 27 

N-(3ADlmethy1-5-lsoxazoly1H^^ 

A. 4-Phenyfmethyloxy-phenylboronlc acid 

To a solution of 4-phenylmethyfoxy-bromobenzene (6.0g, 23 mmol) in tetrahydrofuran (25 mL) and 
ether (75 mL) at -78°C under argon, butyllithium (1.6M solution in hexane. 14.25 mL) was added over 15 
minutes. The mixture was stirred 15 minutes and transferred via cannula over 15 minutes to a solution of 
trimethylborate (4.73g, 45.6 mmol) in 50 mL of ether at -78°C under argon. After 30 minutes at -78°C, the 
solution was warmed to room temperature and stirred for a furthur 60 minutes. 10% aqueous hydrochloric 
acid was added (1 50 mL) and after 1 0 min the solution was extracted with ether (3 x 1 00 mL). The combined 
ether extracts were extracted with 1 M sodium hydroxide (3 x 100mL) and the combined aqueous extracts 
were acidified with dilute hydrochloric acid to pH 2 and extracted with ether (3 x 100 mL). The combined 
ether extracts were washed once with water (100 mL), dried and evaporated to ifford a white solid which 
was crystallized from ether/hexanes to provide 1.48g (29%) of pure compound A as a white solid in two 
crops, m.p. 187-189°C. 

B. *H3,4-Dlmethyl-5-lsoxazolyl)^ 
nyi]-2-»urfonamW© 

Compound B was prepared from compound A and compound A from Example 4 as described for com- 
pound A from Example 12. Chromatography on silica gel using 3:1 hexanes/ethyt acetate afforded com- 
pound B as a colorless gum. 

C. N.(3^Dlnrwthy1-5-lsoxa^^ 

Compound C was prepared from compound B as described for Example 1 8, with refluxing for 1 8 hours. 
Chromatography on sflica gel using 3:1 hexanes/ethyl acetate followed by reverse phase preparative HPLC 
(30 x 500 mm ODS S10 column using 85% solvent A (90% MeOH, 10% H 2 0, 0.1% TFA) and 15% solvent 
B (10% MeOH, 90% H 2 0. 0.1 % TFA)) provided Example 27 as a colorless gum. 
1 H NMR (CDCI3): d 1.93(s, 3H), 2.20 (s, 3H), 5.20 (s. 2H).6.32 (br s. 1H) f 7.14-8.11 (m. 13H). 
Analysis for C 24 H 22 N 2 0 4 S 
Calc'd: C. 66.34; H, 5.10; N. 6.45; S. 7.38. 
Found: C, 66.14; H. 5.00: N, 6.29: S. 7.09. 
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Exampl 28 



4M1.1-Dlmethy!ethyl)-rM3^^ 

A. 4-t-Butyt-ph nylboronlc acid 

Compound A was prepared from 4-t-butyl-bromobenzene and trimethylborate as described for com- 
pound A of Example 21. Crystallization from ether/hexanes provided compound A as white crystals m d 
201-203°C. * 

B. 4X1 ( 1.Dlmethylethyl).N.(3,4-dimet^^^ V.bJ- 
phenyl}-2-sulfonamlde 

Compound B was prepared from compound A and compound A from Example 4 as described for com- 
pound .* from Example 12, with refluxing for 4 hours. Chromatography on silica gel using 6: 1 hexanes/ethyl 
acetate afforded compound B as a colorless gum. 

C. 4H1,1-Dlmethylethyl)-N-(3,^ 

Compound C was prepared from compound B as described for Example 1 8, with refluxing for 5 hours. 
Chromatography on sSica gel usi-g 4.5:1 hexanes/ethyf acetate followed by crystallization from ethyl acet- 
ate/hexanes provided Example 28 as colorless crystals, m.p. 169-170°C. 
Analysis for Cj^NjOaS 
Calc'd: C. 65.60; H, 6.29; N, 7.29; S, 8.34. 
Found: C, 65.44; H. 6.24; N. 7.26; S, 8.21. 

Example 29 

N-<3>Dlmethy|.5-l«xa»ltf 

A. N-tf^Dlmethyl-S-leoxazolylM'-met^^ 
fonamW© 

Compound A was prepared from 4-methoxyberizeneboronic acid and compound A from Example 4 
as described for compound A from Example 12, using toluene rather than benzene and with heating at 
95°C for 5 hours. Chromatography on silica gel using 3.5:1 hexanes/ethyl acetate afforded compound A 
as a colorless gum. 

B. N-pAOImethyl-S-lsoxazolylM'-me^ 

Compound B was prepared from compound A as described for Example 13, with refluxing for 4 hours. 
Cooling of the reaction mixture afforded Example 29 as colorless crystals, m.p.1 79-181 °C. 
Analysis for C 18 H 18 N 2 0 4 S 
Calc'd: C, 60.32; H, 5.06; N. 7.82; S, 8.95. 
Found: C f 60.14; H. 5.08; N, 7.86; S, 9.24. 



Example 30 

hM3^Dln^hy1-5.lMxazolyl^ 

A. 4^Amlno-N-<3*4^imethyl-5-lao^ 
mfde 

Compound A was prepared from 4-amino-phenytboronic acid and compound A from Example 4 as de- 
scribed for compound A from Example 12, using toluene rather than benzene and with heating at 85°C for 
4 hours. Chromatography on silica gel using 1 : 1 hexanes/ethyl acetate afforded compound Aas a colorless 
gum. 

B. *-(3ADImethy»-5-!»oxaxoly1)-NXmetho 
phenyl>2-sulfonamld© 

To compound A(720mg, 1.67 mmol) and acetone (0.16 mL. 2.17 mmol) in 1,2-dichloroethane (12 mL) 
at 0°C. acetic acid (0.14 mL) was added over 5 minutes followed by sodium triacetoxyborohydnde (460 
mg, 2.17 mmol) in portions. The mixture was stirred at room temperature overnight, additional acetone 
(0.04 mi. 0.54 mmol), acetic acid (0.04 mL) and sodium triacetoxyborohydnde (115 mg, 0.54 mmol) were 
added and the mixture was stirred 40 minutes. The mixture was poured into water (50 mL), ethyl acetate 
(1 50 mL) was added and the organic layer was separated, washed with brine, dried and concentrated. The 
residue was chromatographed on silica gel with 3:1 hexanes/ thyl acetate to afford compund B (590 mg. 
75%) a9 a colorless gum. 

C. N-(3,4-Dlrnethy1-5.la xazolyl)-4 v -[(1-m thylethyt)-amlno][1,V-blph nylJ-2-sulf namlde 

To a solution of compound B (315 mg. 0.67 mmol) in 95% ethanol (8 mL). 6N aqueous hydrochloric 
acid (8 mL) was added. Th mixture was ref luxed for 3 hours and concentrated. Saturated sodium hydrogen 
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carbonate was added until the pH was above 8. The mixture was acidified to -pH 5 with acetic acid and 
extracted with ethyl acetate (3 x 30 ml). The combined organic extracts were washed with brin dried 
and concentrated. The residue was chromatographed on silica gel using 2:1 hexanes/ethyl ac tate to af- 
ford Exampl 30 as a colorless solid (225 mg, 88 %), m.p. 62-64°C. 
Analysis for CjoH 2J NjO,S 
Calc'd: C. 62.32; H. 6.01; N. 10.90; S, 8.32. 
Found: C. 62.32; H. 6.16; N. 10.44; S, 7.36. 

Example 31 

2-[p'-ra3,4- Dimethyl- 
amlnoj-4-methylpentanolc acid, ethyl ester 

A. ^-mP'm^Dlmetr^^ 

cart>ony!>amlno]-4-inethy1pentanolc acid, ethyl ester 

To a solution of Example 30 (1 <5 mg. 0.38 mmol) in methylene chloride (4.4 mL). ethyl 2-isocyanatc- 
4-methyl valerate (163 mg. 0.88 mmol) was added. The mixture was stirred for two days, diluted with ethyl 
acetate (25 mL) and washed with water (20 mL) and brine. The organic phase was dried and concentrated 
and the residue was chromatographed on silica gel using 3:2 hexanes/ethyl acetate to afford Example 31 
as a colorless solid (190 mg, 85%). m.p. 58-61 c C. 
Analysis for CmHjMOjS 
Calc'd: C. 61.03; H. 6.71; N. 9.82; S. 5.62. 
Found: C. 60.59; H. 6.97; N. 9.46; S. 5.29. 

Example 32 

2^Amlno.N-(3.4.dlII»trry|.5.l•oxazolvlH , -(2-^H>thy|.propyl)[1.1•.blpheny1^2-8ulfonamlde 

A. 4-lsobutyl-2-nrtro-phenylboronlc acid 

To a suspension of 4-isobutyl-prienytboronic acid (0.9 g. 5.05 mmol) in acetic anhydride (9 mL) at -1 0°C 
turning nitric acid (0.4 mL) was added over 10 minutes. The mixture was starred for 1 hour, warmed to room 
temperature and stirred for an additional 1 .5 hours. The dear orange solution was added to 100 mL of ice 
stirred for 3 hours and azeotroped with water (4 x 100 mL). The residue was partitioned between 25 mL 
each of ether and water and the ether layer was dried and evaporated to provide 0.75 g of yellow solid 
The solid was dissolved in ethyl acetate (25 mL) and the solution was extracted with 1 N aqueous sodium 
hydroxide (2 x 25 mL). The combined aqueous extracts were acidified to pH 2 using 2N aqueous hydro- 
chloric acid and extracted with ethyl acetate (2 x 25 mL). The combined organic extracts were washed once 
with water, dried and evaporated to provide 0.63g of light yellow solid. Reverse phase preparative HPLC 
on a 30 x 500 mm ODS S10 column using 76% solvent A (90% MeOH. 10% H 2 0. 0.1% TFA) and 24% 
solvent B (10% MeOH. 90% H 2 0. 0.1% TFA) provided 0.16 g of compound A as light yellow solid 

B. 4-l»obutyl-2-amlno-phenylboronic Acid 

Toa suspension of 0.1g of 10% Pd/C in 10 mLof methanol under argon. 0.32g (1.4 mmol) of compound 
A in 10 mL of methanol was added and the mixture was hydrogenated at 60 psi for 6 hours. The mixture 
was filtered and the filtrate concentrated to provide 0.3g of compound B as a brown residue. 

C 2 , *Amlno.N.(3,4■dlmethy1.5.l80xaxoly1).N-[(2.methoxyethoxy)methylH•■(2-methylpropyl)f1 l 1•. 
biphenyl]-2-»ulfonamlde 

Compound C was prepared from compound B and compound A from Example 4 as described for com- 
pound Afrom Example 12. with refluxing for6 hours. Chromatography on silicagel using 3:1 hexanes/ethyl 
acetate afforded compound C as a colorless gum. 

D. 2'-Amlno-N-(3^lmethv1-5-lsoxa2olylH , -(2-methy|.propyl)[1.1 , .blphenyl]-2-sulfonamlde 

Compound D was prepared from compound C as described for Example 1 2. with refluxing for 3 hours. 
Preparative reverse phase high performance liquid chromatography (30 x 500 mm ODS S10 column using 
60% solvent A(90% MeOH. 10% H 2 0. 0.1% TFA) and 40% solvent B (10% MeOH. 90% H 2 0. 0.1% TFA)) 
followed by chromatography on silica gel using 2% methanol in methylene chloride afforded 0.05 g of Ex- 
ample 32. as a light brown foam. m.p. 60-70°C (amorphous). 
Analysis for C^HmNjOjS-O^ HjO 
Calc'd: C. 61.90; H. 6.40; N. 10.31; S. 7.87. 
Found: C. 61.98; H, 6.23; N. 10.23; S. 7.73. 
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Example 33 

N-[2 , -a(3,4.Dlmethy1 i 5.|«oxaolyl)aminoj8ulfonyl][1,1'.blph nyl].4-yl]].N-(1. m thylethyl)-B-phenylben- 
z nepropanamid > • r r , 

A. N.(3,4-Dlm thy1-5-isoxaxoryl)-N^(n>ethoxyethoxyrn thylMH(1-methylethy1M3,3-dlphenyM. 
x pr py«MmlnoH1,1'-blphenyU-2.sulfonainlda 

To compound B from Example 30 (60 mg, 0.13 mmol) in methylene chlorid (1.3 mL). 3 3-diphenyl- 
propionyl chloride (93 mg. 0.38 mmol) and triethytamine (0.07 mL) were added. The mixture was stirred 
2.5 hours, d.luted with ethyl acetate (20 mL) and washed with saturated ammonium chloride (2 x 15 mL) 
and bnne. dried and concentrated. The residue was chromatographed on silica gel using 1:1 hexanes/ethyl 
acetam to afford compound A as a colorless gum (45 mg. 52%). 

B. *P'-n(3.4-Dln»th*S.|soxa»ty)aml^^ 

benzenepropanamide ' 

Example 33 was prepared from compound A as described for Example 18. with refluxing for 3 hours 
Chromatography on silica gel i-«ing 3:1 methylene chloride/ethyl acetate provided Example 33 as a Ikaht 
yellow solid . m.p. 177»C. 
Analysis for CjsHjgNjCuS-O^ HjO 
Calc'd: C. 69.96; H. 6.00; N. 6.99; S. 5.34. 
Found: C. 70.13; H. 6.10; N, 6.82; S. 5.21. 

Example 34 

2 , -Nitro-N-(3,4-dimethy1-5.i8oxazolyl).[1,r-bIphenyll-2-sulfonainlde 

A. 2^Nrti^N-(3,4-dlmethyk5-lsoxazolyl^ 

Compound A was prepared from 2-nitrophenylboronic acid and compound A from Example 4 as de- 
scribed for compound A from Example 12. using toluene in place of benzene and refluxing for 6 hours Flash 
chromatography on silica gel using hexanes/ethyl acetate (2: 1 ) provided compound Aas a light yellow gum 

B. Z'-NHro-N-tS^dimethyl-S-lMxazolyt^n.V.blphenyll^-sulfonamlde 

Example 34 was prepared from compound A as described for Example 12. with refluxing for 4 hours 
Flash chromatography on silica gel using hexanes/ethyl acetate (2:1) followed by crystallization from hex- 
anes/ethyl acetate afforded Example 34 as light brown needles, m.p. 128-130°C. 
Analysis calculated for C 17 H 15 N,O s S 
Calc'd: C, 54.69; H. 4.05; N. 11.25; S. 8.59. 
Found: C. 54.67; H. 3.88; N, 11.17; R. 8.59. 

Example 35 

5-[I(2.pheny1)pheny1}8urfbnyl]amlnol-3-rnethyJ-4-l80xazotocai1>oxyJlc acid, ethyl ester 

A. [1.1'-biphany1]-2-surfonamlde 

To a degassed solution of 2-bromobenzenesulfonamide (0.7 g. 3.0 mmol) and tetrakis(triphenylphos- 
phine) palladium (0) (0.21 g. 0.18 mmol) in benzene (25 mL) was added 2M aqueous sodium carbonate 
(1 5 mL) followed by a solution of phenyl boron ic acid (0.44 g. 3.6 mmol) in 95% ethanol (25 mL). The yellow 
two phase solution was refluxed for 1 8 hours, cooled to room temperature and diluted with water (100 mL) 
The solution was extracted with ethyl acetate (2 x 100 mL) and the combined organic phases were washed 
with brine, dned (magnesium sulfate), filtered and evaporated. The residue was chromatographed on silica 
gel with hexanes/ethyl acetate (2:1) to yield 250 mg (36%) of compound A as a yellow solid. 

B. 5-[I(2-phenyl)ph«nyriaurfony1]amlnoJ.3.methy»-4-lsoxa»olecarboxyllc acid, ethyl ester 

A solution of compound A (187 mg. 0.32 mmol). 3-methyl-4-ethoxycart)onyl-5-bromoisoxazole (197 
mg, 0.42 mmol) and cesium carbonate (274 mg. 0.42 mmol)-in dry dimethylformamide (4 mL) wcs heated 
at 55°C for 18 hours. The solution was cooled to room temperature, diluted with water (40 mL) and acidified 
to pH 4 with 6N aqueous hydrogen chloride. The tan precipitate was collected by filtration, rinsed with wa- 
ter, and dried to afford 110 mg (36 %) of Example 35 as a tan solid, m.p. 126-128°C. 
Analysis calculated for CtgH^NjOsS - 0.35 H 2 0 
Calc'd: C, 58.10; H. 4.80; N. 7.13; S, 8.16. 
Found: C. S8.19; H, 4.59; N, 7.04; S. 8.06. 
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Example 36 

N-(3-M thy1-4-phenylrnethyt-5-is xazolyl)-4 , -(2-methylpropylM1 ( r.bIph nyl]-2-su!f namld 

A. N-(2-Bromobenzenesulf nyl)-pyrrol 

Potassium hydrid (35% oa disp rsion, 576 g, 50 mmol; washed three times with hexanes) was cov- 
ered with dry tetrahydr furan (200 mL) and the suspension was cooled to 0°C. Pyrrol (passed through 
activity I basic alumina, 4.16 ml; 60 rnmoi) in tetrahydrofuran (60 mL) was added dropwise over 20 min. 
The ice bath was removed and the solution was allowed to stir at ambient temperature until the gas evo- 
lution ceased (20 minutes) whereupon 2-bromobenzenesulfonyl chloride (10.22 g t 40 mmol) in tetrahydro- - 
furan (60 mL) was added dropwise over 20 minutes. After stirring for 1 hour, the mixture was filtered 
through O'ite AFA and the f titer pad was rinsed with tetrahydrofuran (100 mL). The filtrate was evaporated 
and the resulting white solid was recrystallized from methanol to afford 7.47 g (65%) of compound A, mp 
85.C-87.0°C. 

B. N-(4'-(2-Methy1propyl)-1,1^blphenylftuifonyf)-pyrroJe 

Compound B was prepared frc-n compound A and compound A from Example 21 as described for com- 
pound A from example 12, using toluene rather than benzene and with heating at 80°C for 2 hours. Chro- 
matography on silica gel using 1:1 hexanes/methyiene chloride afforded compound B as an oil 

C. 4 , -(2-Methyipropyl).1,r-b!phenyl-2-»ulfonic acid, sodium salt 

A solution of compound B and 5N sodium hydroxide (53 mL) in methanol (70 mL) was ref luxed for 6.5 
hours. Evaporation of the methanol afforded a white solid which was collected and dried under vacuum. 
Recrystallization from water (40 mL) afforded 3.05 g (88%) of compound C as a white solid. 

D. 4 , -(2-Methyipropy1)-1 ( 1 , -blphenyl-2.sulfonylchloride 

Compound C (1.6 g, 5 mmol) and phosphorus pentachloride (3.1 g, 15 mmol) were ground together 
with a glass rod and the mixture was heated at 60°C for 2.5 hours. Ice water was added and the mature 
was extracted twice with ethyl acetate. The combined organic layers were washed with brine, dried (mag- 
nesium sulfate) and evaporated to afford 1.45 g (94%) of compound D. 

E. N-(3-MethyM-pheny1methyKW^ 

Compound D (0.15 g, 0.48 mmol) in pyridine (0.1 mL) was added to a solution of 3-methyM-phenyl- 
methyl-5-isoxazdamine (0.12 g, 0.64 mmol) and dimethylaminopyridine (1 3 mg, 0.1 mmol) in pyridine (0.2 
mL). The solution was stirred at 75°C for 2.5 hours, cooled to room temperature and diluted with water. 
The solution was adjusted to pH 3 with 1 N hydrochloric acid and extracted with ether (2 x 50 ml). The 
combined organic layers were washed with brine, dried (magnesium sulfate) and evaporated. The residue 
was subjected to flash chromatography (silica, 7% ethyl acetate/methylene chloride) and the partially puri- 
fied material was subjected to flash chromatography (silica, ether) to afford 30 mg (15%) of pure Example 
36 as an oil which solidified upon standing, mp 1 37.0-1 38.5°C; 
Analysis calculated for C^HaNjOjS-O.Se H 2 0 
Calc'd: C, 68.12; H, 6.29; N, 5.88; S, 6.73. 
Found: C, 68.38; H, 6.04; N, 6.23; S, 6.31. 



Example 37 



N-(4>Dlmeth^3-lsoxaroly1H^ 

Compound D of Example 36 (0.56 g, 1.8mmol)in pyrid ine (0.8m L) was added to a solution of 4, 5-dimethyl- 
3-isoxazolamine (0.25 g, 2.2 mmol) and 4-dimethylaminopyridine (44 mg, 0.4 mmol) in pyridine (0.7 mL). The 
solution was stirred at 75°C for 2.5 hours, cooled to room temperature and diluted with water (10 mL). The 
solution was adjusted to pH 3 with 6N hydrochloric acid and extracted with ether (2 x 80 mL). The combined 
organic layers were washed with brine, dried (magnesium sulfate) and evaporated. Flash chromatography (sil- 
ica. 20% ethyl acetate/hexanes) afforded 0.33 g (48%) of Example 37. Recrystallization from ether/hexane 
afforded an analytical sample as a white crystalline solid, mp 131.5-133.0°C. 
Analysis calculated for C^H^NjO^S 
Calc'd: C, 65.60; H, 6.29; N, 7.29; S. 8.34. 
Found: C. 65.64; H, 6.33; N. 7.32; S. 8.31. 



Example 38 



4 , .(2 Methytpr py1)-2 , -Methoxy-N-(3,4-dlmethyl-5-lsoxazolyl>.[1 t V-blphenyl]-2-sulfonamide 
A. 4-lsobuty1-2-methoxy-phenylboronlc acid 

To a solution of 4-(2-methylpropyi)-2-methoxybenzene (4.0 g, 24 mmol) in ether (1 00 mL) under argon 



21 



EP0 569 193 A1 



at -78°C. tetramethylethylenediamine (11 mL, 73 mmol) was added followed by t-butyilithium (1.7 M sol- 
ution in pentane, 43 mL) added ov r 5 minutes. The mixture was warm d to room temperaure. stirred for 
5 hours, cooled to -78°C and trimethyi borate (7.6 g) was added in on portion. The solution was warmed 
to room temperature, stirred overnight, cooled to 0°C and 20% aqueous hydrochloric acid (250 mL) was 
added. The solution was xtracted with ether and the combined ether extracts were extract d three times 
with 1 M sodium hydroxide. Th precipitat which form d was collected and added to the combined aqu- 
eous extracts. This mixture was acidified with dilute hydrochloric acid to pH 2 and the solution was ex- 
tracted twice with ether. The combined ether extracts were washed once with water, dried and evaporated 
The white solid was crystallized from hexanes in two crops to provide 2.1g (42%) of compound Aas a white 
solid, m.p. 68-75°C. 

B. 4 W^Methylpropyl).2^Methoxy-N-(3,4-dim^ r . 
biphenyl]-2-sulfonamide 

Compound B was prepared from compound A and compound A from Example 4 as described for com- 
pound A from Example 12, using toluene in place of benzene and refluxing for 6 hours. Rash chromatog- 
raphy on silica gel using hermes/ethyl acetate (3:1) provided compound B as a colorless gum. 

C. 4'-{2-Methy1propyl)-2^Methox^ 

Example 38 was prepared from compound B as described for Example 12, using 6N hydrochloric acid 
and with refluxing for 3 hours. Crystallization from hexanes/ethyf acetate afforded Example 38 as a white 
crystalline solid, m.p. 143-144°C. 
Analysis calculated for C^HajNjC^S-O.SS H 2 0 
Calc'd: C, 62.71; H, 6.40; N, 6.65; S, 7.61. 
Found: C, 62.77; H, 6.35; N, 6.59; S, 7.85. 

Example 39 

4M2.Methylpropyl)-2^hydro^ 

To a solution of Example 38 (0.3 g, 0.72 mmol) in dry methylene chloride (25 mL) at -78°C under argon, 
boron tribromide (1 .1 mLof a 1 M solution in methylene chloride) was added. The solution was stirred for 3 hours 
at -78°C and was stirred overnight as it warmed to room temperature. The solution was diluted with methylene 
chloride, washed twice with water, dried and evaporated. The residue was chromatographed on silica gel using 
1% methanol/methylene chloride and the white foamy solid was crystallized from hexanes/ethyl acetate to af- 
ford 0.1g of Example 39 as colorless prisms, m.p. 175°C. 
Analysis calculated for C2iH24N 2 O 4 S-0.46 H 2 0 
Calc'd: C. 61.70; H, 6.14; N, 6.85; S, 7.84. 
Found: C. 61.70; H, 6.12; N, 6.66; S, 7.99. 

Example 40 

N-(3-Methyl^-nrtro-5-lsoxa2olyi).4 , -i2-methyl propy1H1,V-blphenyl]-2-3ulfonamlde 

Example 40 was prepared from compound D of Example 36 and 3-methyi-4-nitro-5-isoxazolamine as de- 
scribed for Example 37, with stirring at room temperature for 5 days. After flrsh chromatography (silica. 50% 
ethyl acetate/methylene chloride), the crude product was partitioned between ethyl acetate and water taken 
to pH 1 with 6 N hydrochloric acid. The aqueous phase was extracted twice with ethyl acetate and the combined 
organic phases were washed with brine, dried (magnesium sulfate) and evaporated. Recrystallization from me- 
thylene chloride/hexanes afforded Example 40 as a yellow crystalline solid, mp 124-126°C. 
Analysis calculated for C20H21N3O5S 
Calc'd: C, 57.82; H, 5.09; N, 10.11; S. 7.72. 
Found: C, 57.89; H, 5.12; N, 10.25; S, 7.72. 

Example 41 

N-(4-Methyl-5-isoxazolyl).4 , -(2-methylpropyl)-[1,r-biphenyl]-2-sulfonamide 

Example 41 was prepared from compound D of Example 3S and 4-methy1-5-isox3zclamine as described 
for Example 37, with stirring at room temperature for 2.2 hours. Flash chromatography (silica, 10% ethyl acet- 
ate/methylene chloride) followed by trituration with ether afforded Example 41 as a whit crystalline solid mp 
153.0-155.5 5 C. 

Analysis calculated for C 2 oH :: N : 0 2 S-0.39 H : 0 
CaJc'd: C. 53.55; H, 6.08; N, 7.42: S. 8.^9. 
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Found: C, 53.39; H, 5.90; N, 7.68; S. 8.40. 
Example 42 

4X2.Methylpropyt).N-(4,5,6,7.tetnihydro.2,1.ben2l8o J (az l-S-ylHU'-biphenyll^-sulfonamld 

Example 42 was prepared from compound D of Example 3ii and 4.5.6.7-tetrahydro-2 1-benzisoxazol-3- 
amine as described for Exampl 37. with stirring at 75"C for 2 hours. Flash chromatography (silica 30% ethyl 
acetate/methytene chloride) followed by a second flash chromatography (silica, ether) followed by recrystall- 
eation from methylene chloride/hexanes afforded Example 42 as an off-white crystalline solid, mp 111.0- 
114.5°C. 

Analysis calculated for C2 3 H M N 2 0 3 S 
Calc'd: C. 67.29; K, 6.38; N. 6.82; S, 7.81. 
Found: C. 66.93; H. 6.36; N, 7.04; S. 7.57. 

Example 43 

4-Amlno^(2^rfhy1pr©pyl).N.(3,4-d^ 

A. 2-Bromo-4-(1-oxo«thyf amino)- be nzenesulfonyl chloride 

To 2-bromo-4-(1-oxoethylamino)-ben2ene (6.2 g. 29 mmol) was added chlorosulfonic acid (20 mL) 
The solution was heated at 57»C for 3 hours, an additional 10 mL of chlorosulfonic acid was added and 
the solution was heated at 67-C for 6 hours. The mixture was added dropwise to ice water and the het- 
erogeneous mixture was extracted with ethyl acetate. The organic extract was washed once with brine 
dned (magnesium sulfate) and evaporated. The residue was dissolved in ethyl acetate (50 mL) and the 
solution was filtered. The insoluble solid was rinsed twice with ethyl acetate and the combined filtrates 
were evaporated to afford 6.9 g (82%) of crude compound A as a brown foamy gum. 

B. 2-Bromo-4-(1.oxo«thylamlno).N-(3,4-dlm«thyl-5.|aoxa2olyl)-benzenesulfonamlde 

A solution of crude compound A (6.9 g. 22 mmol). 3,4-dimethyl-5-isoxazolamine (3.96 g. 35.3 mmol) 
and dimethylaminopyridine (0.42 g. 3.5 mmol) in pyridine (25 mL) was heated at 78'C for 3.5 hours The 
solvent was evaporated and the residue was partitioned between ethyl acetate and aqueous potassium 
hydrogen sulfate. The aqueous layer was washed with ethyl acetate and the combined organic layers were 
washed with brine, dried (magnesium sulfate) and evaporated. The brown solid was subjected to flash 
chromatography on silica with 90% ethyl acetate/hexanes to afford 3.72 g (43%) of crude compound B as 
a yellow foam. 

C. *Bromo^(1.oxo«thvlamlno)-N-(riwtho^ 
nesurfonamide 

To sodium hydride (0.32 g of an 80% oil dispersion, washed three times with hexanes; 10 5 mmol) 
was added dropwise compound A (3.72 g. 9.6 mmol) in dry tetrahydrofuran (75 mL). The resulting supen- 
son was cooled to 0»C and methoxyethoxymethylchloride (1 .09 mL. 9.6 mmol) in dry tetrahydrofuran (10 
mL) was added dropwise. The solution was allowed to warm to room temperature overnight, ethyl acetate 
was added and the solution was extracted with aqueous sodium hydrogen carbonate and brine, dried (mag- 
nesium sulfate) and evaporated to afford 3.82 g of a yellow foamy gum. Rash chromatography on silica 
with 80% ethyl acetate/hexanes afforded 0.52 g (11 %) of dean compound C as a yellow foamy gum as 
well as 0.92 g of less pure material. 

D. *^Methvlprepyl)^(1.oxoethylamlno).N-(methoxyethoxymethyl).N-(3.4-dlmethyl-5.lsoxazo- 
lylM1 .1 '-blphenyll-2-eurfonamlde 

Compound D was prepared from compound C and 4-(2-methylpropyl)-benzeneboronic acid as descri- 
bed for compound Aof Example 1 2. using toluene rather than benzene, with heating at 84°C for 90 minutes. 
Flash chromatography on s3ica gel using hexanss/ethyl acetate (1:1) afforded compound D as a colorless 
gum. 

E. 4-Amlnc^^2.methylpropylhN-(3,4-dlrn«thy|.5-lsoxazolyl).t1.1^blpheny«>2-surfonamlde 

A solution of compound D (0.40 g. 0.75 mmol) in a 1:1 mixture of 6N hydrochloric acid:95% ethanol 
(30 mL) was heated at reflux for 4.5 hours. The ethanol was evaporated and the aqueous solution was 
taken to pH 3.5 with aqueous sodium hydrogen carbonate and oxtracted three times with ethvl acetate. 
The combined organic phases were washed with brine, dried (magnesium sulfate) and evaporated. Flash 
chromatography n silica with 25%. then 33% ethyl acetate/hexanes afforded 40 mg of Example 43 as a 
white foamy solid, m.p. 69-79°C. 
Analysis calculated for C 2 ,H 25 N 3 OjS-0.18 H 2 0 
Calc"d: C. 62.63; H. 6.35; N, 10.-13: S. 7.96.' 
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Found: C, 63.03; H, 6.62; N, 10.03; S, 7.55. 



Exampl 44 

r-Flu ro^(24nethyfpropyl)-*M3>d^ 

A. 3-Ftu ro-(2-methyM-pr penyJl-benzene 

To a solution of isopropyl triphenylphosphonium Iodide (32 g, 74 mmol) in ether (620 mL) at -15°C. rv 
butyllithium (1.6 M in hexane, 55 mL, 88 mmol) was added dropwise. The mixture was stirred at room tern- 
peraturefbr 3 hours, cooled to -78«C. and 3-fluorobenzaJdehyde (10.1 g, 81 mmol) was added slowly. The 
mixture was stirred at room temperature overnight, cold water was added and the mixture was stirred for 
several minutes and filtered. The organic phase of the filtrate was separated and washed thi ee times with 
water, dried (magnesium sulfate), f fltered and concentrated. The residue was chromatographed on silica 
gel with pentane to afford 10 g of compound A (90%) as a colorless liquid. 

B. 3-Fluoro-(2-methyfpropyl)-benzene 

A mixture of compound A(8 g, 53 mmol) and 10% palladium on carbon (1.2g) in ethyl acetate (80 mL) 
was hydrogenated at 60 psi for 1 hour. The mixture was filtered, the filtrate was concentrated and the re- 
sidue was distilled under vacuum to afford compound B as a colorless liquid (5.9 g, 74%), b.p. 113°C/150 
mmHg. 

C. 2-Fluoro^(2.m«thy1propy1)-pheny1boronlc acid 

Compound C was prepared from compound B as described for compound A of Example 38, with the 
following changes. The t-butyllithium solution was stirred at - 78°C for 5 hours. Initial extractions were per- 
formed with methylene chloride and the combined organic phases were concentrated to 100 mL before 
base extraction, during which no precipitate was observed. Trituration witK hexanes afforded compound 
C as a white solid, m.p. 9&-100°C. 

D. y-Ruoro^(2.m9tMpropylhN-^ 
phenyls-sulfonamide 

Compound D was prepared from compound C and compound A from Example 4 as described for com- 
pound A of Example 12, using toluene rather than benzene, with heating at 80°C for 3 hours. Flash chro- 
matography on silica gel using hexanes/ethyl acetate (4:1) afforded compound D as a colorless gum. 

E. a'-Fluoro^Ma-methylpropyl^^ 

Example 44 was prepared from compound D as described for Example 12, using 6N hydrochloric acid 
and with refluxing for 3 hours. Rash chromatography on silica gel using hexanes/ethyl acetate (3:1) fol- 
lowed by crystallization from hexanes/ethyl acetate afforded Example 44 as colorless crystals, m p. 13$- 
141°C. 

Analysis calculated for C^H^NjOaFS. 

Calc # d: C t 62.67: H, 5.76; F, 4.72; N, 6.96; S, 7.97. 

Found: C, 62.81; H, 5.83; F, 4.59; N, 6.97; S, 8.03. 



Example 45 



4-Methoxy-4'.(2-met hyfpropyl)-N-<3,4-dlmet hy l-MsoxazolylH1 ,1 , -blphenyl]-2-sulfcn*mlde 

A. N-(3^^ethyl-5.lsoxa20lyl)-2-bn>mo-4.methoxyt>enzenesulfonamide 

To chlorosulfonic acid (10 mL) at 0 °C was added dropwise 3-bromoanisole (9.3 g, 50 mmol) at such 
a rate that the internal temperature remained below 5 °C. The mixture was stirred at 0 °C for 2 hours and 
added dropwise to crushed ice. The mixture was extracted three times with methylene chloride and the 
combined organic layers were dried (sodium sulfate) and concentrated to afford a mixture of 2-bromo-4- 
methoxy-benzenesulfonyf chloride and 4-bromo-2-methoxy-benzenesulfonyl chloride (756 mg, 5%) as a 
colorless oil. A solution of this materia; (756 mg, 1 mmol), 3,4-dimethyl-5-isoxazolamine (386 mg, 3.44 
mmol) and 4-dimethylaminopyridine (65 mg, 0.53 mmol) in dry pyridine (5 mL) was heated at 70 °C for 2 
hours. The mixture was cooled to room temperature and was poured into water . The pH of the mixture 
was adjusted to 8 with saturated sodium bicarbonate solution and the mixture was extracted twice with 
ether. The aqueous layer was brought to pH 2 with 6 N hydrochloric acid and was extracted three times 
with ether. These organic extracts were combined, dried (sodium sulfate) and concentrated to provide a 
mixture of compound A and the regiomeric N-(3,4-dimethyi-5.isoxazolyi)-4-bromo-2-methoxy-benzene- 
sulfonamide as a tan foam (743 mg). Chromatography (flash, silica, 2% methanoVchlor form) provided 
pure compound A (288 mg, 30%). 

B. ^Bromo-4-methoxy-N-(methoxyethoxymethyl)-N-(3,4-dImethyl-5-lsoxazolyl)-b5nzenesulf na- 
mlde 
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To a 0 °C suspense of sodium hydride (60% oil dispersion. 33.5 mg. 0.837 mmol) in dry tetrahydro- 
uran (2 mL) was added dropwise a solution of compound A (288 mg. 0.797 mmol) in dry tetrahydrofuran 
(4 mL). After st.rnng at O'C for 30 min. methoxyethoxymethyl chlorid (0.100 mL. 0.877 mmol) was added 
dropwis . After 2 hours, an additional portion of methoxyethoxymethyl chloride (0.015 mL) was added 
After an additional 1 hour, th mixture was poured into saturated sodium chloride and 1 N hydrochloric 
acid was added. The mixture was extracted three times with ethyl acetate and t h combined organic layers 
were dned (magnesium sulfate) and concentrated. Chromatography (flash, silica. 30% ethyl acetate/hex- 
anes) provided compound B as a transparent oil (293 mg. 88%). 

C ^Methoxy.4^(2.methylpropyl).N-(methoxyethoxymethyf)-N-(3,4-dlrr>ethy1.5-lsox a zolyl>.ri V- 
biphenyl]-2-sulfonamide ,rl ' 

Comnound C was prepared from compound B and ^-metrr/propylj-benzeneboronic acid as described 
for compound A of Example 12. using toluene ratherthan benzene, with heating at reflux for 30 minutes Rash 
(*romatc^raphyonsflicagelusinghexanes/et^ ChrD _ 
matography (flash, silica. 30% ethyl acetate/hexanes) yielded compound C as a colorless oi (292 mg 81%) 
D.4-Methoxy^(2MnethWpropyl)-N- a ^^ 

Example 45 was prepared from compound C as described for Example 12. using 6N hydrochloric acid 
and wrth heating at 80°C for 19 hours. Rash chromatography on silica gel using hexanes/ethyl acetate 
(2:1) afforded Example 45 as a colorless glassy solid. 
Analysis calculated for C22H29N2O4S-O.II H 2 0. 
Calc d: C. 63.44; H. 6.35; N. 6.76; S. 7.97. 
Found: C. 63.52; H. 6.34; N. 6.65; S. 8.03. 

Example 46 

2^Amin<>.N-(3Adlmethy^.5.lsoxaxol y ^).4 , -(2.lnethylpropyl)[1 l 1^blphenyl].2•sulfonamide 

A. 3-(2-MethyM>propeny1)-nltrobenzene 

To isopropyl triphenylphosphonium iodide (74 g. 170 mmol) in 1:1 ethertetrahydrofuran (850 mL) at 
-15'C. n-butyllithium (1.6 M in hexane. 118 mL. 188 mmol) was added dropwise. The mixture was stirred 
at room temperature for 3 hours, cooled to -50»C. and a solution of 3-nitrobenzaldehyde (28.4 g 1 88 mmol) 
in tetrahydrofuran (60 mL) was added slowly. The mixture was stirred at room temperature overnight cold 
water and hexane were added and the mixture was stirred for several minutes and filtered The organic 
phase of the filtrate was separated and washed three times with water, dried (magnesium sulfate) and con- 
centrated. The residue was chromatographed on silica gel with 50:1 hexanes/ethyl acetate to afford com- 
pound A (23 g. 76%) as a light yellow liquid. 

B. 3-(2-Methy|.1-propeny1)-aniHne 

A mixture of compound A (4.0 g. 22 mmol) and 5% Pt/C (400 mg) in methanol (40 mL) was hydrogenated 
at 45 psi overnight The mixture was filtered and the f iltrate concentrated to provide compound B (3 1 1 g 92%) 

C. N-(2^-Dlmethy1-1-oxopropy1)-3-(2-methyl-1.propeny1).anlllne 

To compound B (3.11 g. 21.1 mmol) and trimeihylacetyl chloride (3.31 g. 27.5 mmol) in methylene 
chloride (53 mL) at O'C. triethyiamine (4.28 g. 42.2 mmol) was added slowly. The mixture was stirred at 
0'C for 1 hour and at room temperature for 15 minutes and poured into ice water. The aqueous layer was 
extracted twice with ethyl acetate and the combined organic phases were washed with brine, dried and 
concentrated. The residue was chromatographed on silica gel with 25:2 hexanes/ethyl acetate to provide 
compound C (3.8 1g. 78%) as a white solid. 

D. N-(2^-Dlmethy1-1-oxopropyl)-3-(2-methyl-1-propyl)-anlline 

A mixture of compound C (3.47 g. 15 mmol) and 10% Pd/C (520 mg) in ethyl acetate (35 ml ) was 
hydrogenated at 60 psi for 1 hour. The mixture was filtered and the filtrate concentrated to provide com- 
pound D (3.41 g, 93%). 

E. 2-(2.2-Dlmethyl-1.oxo-1.propylamlno)-4-(2-methyl-1-propy1)-phenylboronic ac.a 

To compound D (2.86 g.12.3 mmol) and tetramethylethylenediamine (4.28 g. 36.8 mmol) in ether (25 
mL) at - 40°C. t-butyllithium (1.7 M in pentane. 21.6 mL. 36.8 mmol) was added dropwise. The solution 
was stirred at room temperature for 2.5 hours, cooled to -20'C and trimethylborate (3 82 g 36 8 mmol) 
was added slowly. The mixture was stirred at -10<C to 0"C for 1 hour and at room temoerature for 3 hours 
cooled to 0°C and 1 0% aqueous hydrochloric acid was added. The aqueous layer was extracted t hr e times 
with methylene chloride and the combined organic phases were washed with brine, dried and concentrat- 
ed. The residue was triturated with et h r to afford compound E as a white solid (2.52 g. 74%). m.p.>250 J C. 

F. 2 -(2.2-Dimethyl-1-oxo-1-propylamlno)-N-(3.4-dimethy|.5-isoxazolyl)-N-((2-meth xyethoxy)mjy 
thyl]-4'-(2-methyl-propyl)[1.V-biphenyl}-2-sulfonamide 
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Compound F was prepar d from compound E and compound A fr m Example 4 as described for com- 
pound A from Example 1 2. using toluen in place of benzene and heating at 75°C for 7 hours. Flash chro- 
matography on silica gel using hexanes/ethyl acetate (4:1) provided compound F as a colorless gum. 
G. 2'-Amin -N.(3,4-dim thyl-5-lsoxaxolyl)-4'-(2.m thyl-propyl){1 t V-biphenyl]-2-sulf namlde 

To a solution of compound F (354 mg. 0.62 mmol) in 95% ethanol (20 mL), 50% sulfuric acid (20 mL) 
was added and the mixtur was heated at reflux for 3.5 hours. The mixture was cooled and poured onto 
iced 30% ammonium hydr xide. The mixtur was acidified to pH<5 with acetic acid and extracted four times 
with ethyl acetate. The combined organic extracts were washed with brine, dried and concentrated. Prep- 
arative HPLC (30 x 500 mm ODS S10 column using 65% solvent A (90% methanol. 10% water, 0.1% tri- 
f luoroacetic add) and 35% solvent B (1 0% methanol, 90% water, 0.1 %trrf luoroacetic acid)) provided a solid 
which was further purified by chromatography on silica using 2% methanol/methylene chloride to afford 
Example 46 as a white solid, m.p. 60-70°C (amorphous). 
Analysis calculated for C^H^NjOjS-O^S H 2 0. 
Calc'd: C. 62.44; H, 6.36; N, 10.40; S, 7.94. 
Found: C, 62.65; H, 6.23; N, 10.19; S. 7.67. 



Claims 

1. A compound of the formula 



one of X and Y is N and the other is O; 
R 1 , R 2 and R 3 are each independently 

(a) hydrogen, except that R 1 is other than hydrogen; 

(b) alkyl, alkenyl, alkynyf, alkoxy, cydoalkyl, cycioalkylalkyl, cycloalkenyt, cycloalkenylalkyl. aryl, ary- 
loxy, aralkyl, or aralkoxy, any of which may be substituted with Z 1 . Z 2 and Z 3 ; 

(c) halo; 

(d) hydroxyl; 

(e) cyano; 
(0 nitro; 

(g) -C(0)H or -C(0)R»; 

(h) -C0 2 H or -C0 2 R«; 

(i) -SH. -S(0) n R«, -S<0) m -OH, -S(0) m -OR«. -0-S(0) m -R*, -0-S(0) m OH, or -0-S(0) m -OR*; 
(j) -Z*-NRW; or 

(k) -Z 4 -N(R")-Z*-NR9Rio ; 

R 4 and R 5 are each independentiy 

(a) hydrogen; 

(b) alkyl, alkenyl, alkynyl. alkoxy, cycloalkyi. cycioalkylalkyl. cycloalkenyl. cycloalkenylalkyl, aryl, ary- 
loxy, aralkyl, or araikoxy, any of which ,nay be substituted with Z\ 7? and Z 3 ; 

(c) halo; 

(d) hydroxyl; 

(e) cyano; 
(0 n : tro; 

(g) -C(0)H or-C(0)R«; 
(n) -C0 2 H or -C0 2 R«; 

(i) -SH -S(0) n R6. -S(0) m -OH, -S(0) m -OR«. -O-S(0),-R« -O-SiO^OH. or -0-S(0) m -OR«: 
(j) -Z*-NRW; 

(k) -Z<-N(R")-Z*-NR*Ri°; or 

(i) R 4 and R 5 together are alky!ene or a;keny!ene (either of which may be substituted with Z\ Z 2 and 




wherein: 
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Z 3 ), completing a 4- to 8-membered saturated, unsaturated or aromatic ring together wiih the carbon 
atoms to which they are attached; 

R« is alkyl, aikenyl. alkynyl, alkoxy, cycloalkyi, cydoalkyialkyl, cydoalkenyl, cycloalk nylalkyf aryi 
or aralkyl, any of which may be substituted with Z\ Z 2 and Z 3 - 

R 7 is 

(a) hydrogen; 

(b) alkyl, alk nyl, alkynyl, alkoxy, cycloalkyi. cycioalkyialkyi, cydoalkenyl, cydoalkenyl alkyl aryl or 
aralkyl, any of which may be substituted with Z 1 . Z 2 arid Z 3 ; 

(c) cyano; 

(d) hydroxy!; 

(e) -C(^)H or-C(0)R«; 
(0 -C0 2 R*; or 

If " S o^ ( ° )nR6 ' - S(0)m -° H ' ' S l°)*r°K*- -0-S(0) m -R«, -0-S(0) m OH. or-0-S(0) m -OR«, except when 
d* is -S(0)„-; 

R«iS 

(a) hydrogen; 

(b) -C(0)H or -C(0)R«, except when Z* is -C<0)- and R 7 is -C(0)H. -C(0)R» or -COjR* or 

(c) alkyl, aikenyl, alkynyl. alkoxy, cydoaikyl, cycioalkyialkyi. cydoalkenyl. cydoalkentfalkyf, aryl or 
aralkyl, any of which may be substituted with Z 1 , Z 2 and Z 3 ; or 

R 7 and R« together are aJkyiene or alkenylene (either of which may be substituted with Z\ Z 2 and 
Z 3 ), completing a 3- to 8-membered saturated, unsaturated or aromatic ring together with the nitrooen 
atom to which they are attached; 

R»is 

(a) hydrogen; 

(b) hydroxyl; 

(c) -C(0)Hor-C(0)R«; 

(d) -C0 2 R* 

(e) -SH. -S(0) n R', -S(0) m -OH, -3(0) m -0R«, -0-S(0) m -R«, -0-S(0) m OH or -O.S(0) m -ORe : or 

(0 alkyl, aikenyl, alkynyl, alkoxy, cydoaikyl, cycioalkyialkyi, cydoalkenyl, cydoalkenylalkyl, aryi, or aral- 
kyl. any of which may be substituted with Z 1 , Z 2 and Z 3 ; 
R 10 is 

(a) hydrogen; 

(b) -C(0)H or -C(0,R«, except when Z 5 is -C(O)- and R» is -C(0)H, -C(0)R« or -C0 2 R«; or 

(c) alkyl, aikenyl, alkynyl, alkoxy. cydoaikyl, cycioalkyialkyi, cydoalkenyl, cydoalkenylalkyl, aryi or 
aralkyl, any of which may be substituted with Z 1 , Z 2 and Z 3 

R" is 

(a) hydrogen; 

(b) hydroxyl; 

(c) -C(0)H, -C(0)R« or COjR* or 

(d) alkyl, aikenyl, alkynyl, alkoxy, cydoaikyl, cycioalkyialkyi, cydoalkenyl. cydoalkenylalkyl, aryl or 
aralkyl, any of which may be substituted with Z 1 , Z 2 and Z 3 ; 

or any two of R» R«> and R" together are alkylene or alkenylene (either of which may be substituted with 
Z\ Z 2 and Z 3 ). completing a 3- to 8-membered saturated, unsaturated or aromatic ring together with the 
atoms to which they are attached; 

Z\ Z 2 and Z 3 are each independently 

(a) hydrogen; 

(b) halo; 

(c) hydroxy; 

(d) alky); 

(e) aikenyl; 
(0 aralkyl; 

(g) alkory; 

(h) aryloxy; 

(i) aralykoxy; 

0) -SH. -S(0; iV Z«, -S(0) m -OH. -S(0) m -OZ<. -O-StOJ^Z*. -0-S(0) m OH. or .0-S(0) m -OZ«; 
(k) oxo; 
(I) nitro; 
(m) cyano; 
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(n) -C(0)H or -C(0)Z«; 
(o) -CQjH or -C0 2 Z»; - 
(p) -Z'-NZ 7 ^; 
5 (q) .Z 4 -N(Z")-Z 8 -2^ or 

(r) -Z'-NfZ'^ZS-NZ^*; 

Z 4 and Z 5 are each indep ndentiy 

(a) a single bond; 

(b) .Z*.S(0) n -Z'<>-; 
to (c) -Z«-C<0>-Z 10 -; 

(d) -Z^-C^Z 10 -; 

(e) -Z'-O-Z 1 *-; 
(0 -Z^S-Z 10 -; or 
(0 -Z»-S-Z 10 -; or 

is (g) .Z»-OC(0>.Z 10 -; 

Z» 27 and Z 8 are each independently hydrogen, aikyl. aikenyl. alkynyl, cydoaikyt, cydoalkyl aikyl. 
cydoaikenyl, cydoalkenytaJkyl. aryl. or araikyl, or V and Z 1 together are aJkylene or alkenyfene. comolet- 
ing a 3- to 8-membered saturated, unsaturated or aroma be ring together with the nitrogen atom to which 
they are attached; 

20 Z 9 and Z 10 are each independently a single bond, alkylene, alkenyiene. or alkynytene* 

Z"is 

(a) hydrogen; 

(b) hydroxy!; 

(c) -C(0)H, -C{0)Z« or CO^Z*; or 

25 (d) afkyt. aikenyl, alkynyl, alkoxy. cydoalkyl. cydoalkytafky, cydotf keny( f cydoa)keny(aikyl. ary. or jraikyl; 

or any two of Z 7 . Z 8 and Z 11 together are aJkylene or aikenylene, competing a 3- to 8-membered saturated, 
unsaturated, or aromatic ring together with the atoms to which they are attached; 

m is 1 or 2; and 

n is 0. 1, or 2. 

30 

2. The compound of Claim 1, wherein R 1 is phenyl or phenoxy. optionally substituted with aikyl, alkoxy. 
-NZ^, halo, or hydroxy. 

3. The compound of Cleim 2, wherein R 7 , R\ Z 7 and Z* are each independently hydrogen, aikyl or -C(0)aikyf . 

33 

4. The compound of Claim 3. wherein R 7 . R a , Z 7 and Z 8 are each independently hydrogen, methyl, methy- 
lethyl or acetyl. 

5. The compound of Claim 1. wherein R 1 is phenyl or phenoxy. optionally substituted with aikyl. aJkoxy. ami- 
no, alkylamino, dialkylamino, alkanoyiamino. or hydroxy. 

6. The compound of any one of Claims 1-5. wherein R 2 and R s are each independently hydrogen aikyl or 
-NR 7 R* 

7. The compound of any one of Claims 1-5, wherein R 2 and R'are each independently hydrogen, aikyl of 1 
*5 to 4 carbon atoms, amino, alkylamino. dialkylamino. or aikanoyt amino. 

8. The compound of any one of Claims 1-7. wherein R 4 and R* are aikyl. 

9. The compound of Claim 1, which is 

N-(3,4-Dimethyl-5-i^oxazoiyl)[1.r-biphenyl)-2-sulfonam l de; 
N-(3.4-Dinr>ethy1-5-isoxa2o!yl>-2-bromot>en2ene-sulfonam<Je; 
N-(3.4-Dimethyl-5-isoxa20lyl)-2-phenoxyben2ene-surfonamide; 
3*-Amino-N-(3.4-dimethyl-5-isoxa2cJyl)[1.1'-biphenyll-2-sulfonamide; 
2- Fiuoro-N-( 3. 4- dimethyl- 5- isoxazolyl) benzene- sulfonamide; 
55 * N- [3-Q( 3.4- Dimethyl- 5- isoxazc-y I /amino 

5 Amino-N-(3,4-Din^thyt-5-isoxa2cly!)-2-rnethyl-benzenesu!fonam»c;e; 
N-(3.4-Dimethyl-5-isoxa2olyl)-2-{1 -methy!ethy1)-ben2er.esulfonamide: 
N-i;3.4-Dimethyi-5-isoxa20lyl)-2*nitro-benzenesurfonarr : ide; 
2-Ar^:no-.N'-(3,4-dimethyl-5-isoxazo<yl)ben2ene-sulfonamioe; 
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N^a.^Dimethyl-^isoxazolylH'-methyifl .V-biphenyl).2- sulfonamide: 
2'-Amino-N-(3.4-dim8thy«-5'isoxazolytHl ,V-biphenyi).2-sulfonamide; 
3'-<Dimethy1aniino)-^ 

N-(3.4-Dinwthy1-5-isoxazo»yl>-2-(tnfIuoromethyl)-beruenesul^ 
2-Chloro-l^(3>^imethyf-5-^ 
4MDimethy1amino)-r^<3^ 
N-[2^[R3.4-Dirnethy1-5-ia6x^ 

N-(3.^0imethy1-5-i»oxa2oMM t -propyi[1.V.bipheny1]-2- sulfonamide; 
2-<Dimrthy1a/nino>-r^<3,4Ki™^ 
2*-(Dimethy1ajnirK>)-r^{3.4^tf^ 
N-(3>Din^hy|.$^xazctyM^^ 

4 , -Butyi.N^3 ( 4^imathyf-5-isoxazoiy<)[1 ,1 '-biphenylJ-2-eulfonainide; 
NK3.4-Dimethy!-5HaoxazoW-2^V^ 
N-(3,44)irnethyt-5Haoxazo»^ 
N-<3.44)imethyt-5^x*zoMMX2 

N^S.^imethyi-S-iwxazolyfH^I ^hyteth<^H1.1 , -biptwt>d^2-8u»fonamid6; 

N^3^imethyl-5^xaioty^ 

4X1.1-Dtme*rtyle<hy^^ 

N^S.i^imethyi-S^xazoJyfH'-nwthoxy-fl . 1 b<phenyl]-2- sulfonamide ; 
N-<3AOimethyl-5^xazDW^ 
2Wm^Dknethyt-5^soMzolyf)amTO 
nylJ-amifwH-methylpentanoic add. ethyl ester 
2^Amiix>-NH(3,4^imeth>i-5-^ 

benzenepropanamide; 

5^(2-pberiy1)phefiyf]eurfoo^ acid, ethyl ester 

N-<3^ethy*^phefiytmet^ 

N-(4,5^^hy1-3-isoxAzo*y1M^ 
4 , -(2-Methy1propyl)-2 , -Metho*y-N^^ 
4M2-Methy*propyt>-2^hydroxy-^ 
N^3-Methyl^nrtro-5-»ojtaioW^ 

N-(4-Methy1-5-isojiazoly1HX2-n^thy<propy1)-[1 ,1 -biphenylJ-2-sorfonamide; 

4^2-Methyl propyl)- N-(4.5.6J-tetrah^ 

4-A/rorxMM2-methy1pro^ 

2-Fluoro-* -<2-rnethylprc>py*>-N-(3,^ or 
4-Methoxy^<2-methylpropy)-N^^ 

A compound of the formula 




therein: 

one of X and Y is M and !he other is O: 
R\ R 2 and R J are each independently 
(a) hydrnren, except that R 1 is other than hydrogen; 

(&) a!ky1, aJkenyl, alkynyl. aJkcxy. cydoaikyl. cydcaik/.aikyl. cycioaikenyi. cydoaikeny^-k/i aryi at 
!oxy. aralkyl, or aralkcxy, any of which may De suDsctuiea win Z\ Z* and Z\ 
{c) r.aJo; 
(J) nydroxyl; 
•» cyano: 
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(g) -C(0)H or -C<0)R«; 

(h) -CC^H or -C0 2 R«; 

(i) -SH, -S(0)„R«. -S(0) m -OH. -S(0) >Tr OR«. -0-S(0;m-R6. -0-S(0)„OH. or -0-S(0),-CR*- 
0)-Z*-NRW;or 
(k) -Z 4 -N(R")-Z*-IMR»R'0; 

R 4 and R 5 are each independently 

(a) hydrogen; 

(b) afkyt, alkenyi. aikynyl. alkoxy, cydoalkyl. cydoalkylaJkyl. cydoaikenyi. cyc!oalken y !a:kyl. aryl, ary- 
loxy. aralkyl. or araJkoxy. any of which may be substituted with Z\ Z? and Z 3 

(c) halo; 

M) hydroxyl; 
(e) cyano; 
(0 nitro; 

'5 (g) -C<0)H or -C<0)R«; 

(h) -COjH or -COjFr*; 

(i) .SH. -StO)^. -SiOJ.-OH. -S(0) w -OR« -aS(0)..Rr -O.S(0)„OH. or -O-S^-OR* 
(j) -Z 4 -NR 7 R* 

(k) -Z 4 -N<R">-Z*-NR«R'0; or 

(I) R 4 and R 5 together are alkylene or atkenylene (either of which may be substituted *.th Z\ 2? and 
Z 3 ). completing a 4- to 8-membered saturated, unsaturated or aromatic ring together with the carbon 
atoms to which they are attached; 

R« is alkyl, alkenyi. aikynyl. alkoxy. cydoalkyl. cydoalkylaJkyl. cydoaikenyi, cycJoaikenytaikyf . a/yl 
or aralkyl. any of which may be substituted with Z\ Z 2 and Z* 

25 R7 js 

(a) hydrogen; 

(b) alkyl. alkenyi. aikynyl. alkoxy. cydoalkyl. cycioaikylaJkyt. cydoaikenyi. cydoaikenyiaikyi. a/yl. or 
araikyl. any of which may be substituted with Z\ Z 2 and Z\ 

(c) cyano; 
& (d) hydroxy!; 

<e) -C(0)H or -C<0)R«; 
(0 -COJti or -C0 2 R«; or 

(9) -SH, -5(0)^. -S<0) w -OH. -S<0)„-OR«. -0-S<0)„-R« 0-S(0)„CH. oc -O-S'O), -OR* e,c*pt 
Z 4 is-S<0)n*; 
35 R«is 

(a) hydrog6.i; 

(b) -C(0)H or C<0)R«, except when Z 4 is -QO)- and R 7 is -C(0)H. .QO)R*. -CO : .H. or -CO,R\ or 

(c) alkyl, alkenyi. aikynyl. alkoxy, cydoalkyl, cydoalkylaJkyl, cydoaikenyi. cydoaifcenyiaikyi. a/yl. or 
aralkyl, any of which may be substituted with Z\ Z 2 and Z\ or 

R 7 and R* together are alkylene or aJkenylene (either of wtiicn may be suDstitured witn l\ z* and 
Z 3 ). completing a 3- to 8-membered saturated, unsaturated or aromatic nng together *:tn the nitrogen 
atom to which they are attached; 
R»is 

(a) hydrogen; 

(b) hydroxy!, 

(c) -C(0)H or -C<0)R«; 

(d) -COjH or -C0 3 R«, 

(e) -SH. -S(C) n R« -S(0) M -OH. -S(0) m -OR«. -0-S(Cj.-R«. -C-S(Oj^OH, or -C- S(0;,,CR«; or 

(0 alkyl. alkenyi. aikynyl. alkoxy, cydoaikyt. ^cloalkylalky!. cydoaikenyi. cyaoaikfin/aikyi. aryl. or arai- 
' y; kyi. any of whicn may £>e substituted with Z\ and Z J ; 

R ,0 is 
(a) hydrogen; 

'» -C(0)H or -C(0;R« except *hen Z* is -C(O)- aaa R* :s -C(0;H. -C(G;R fl . -CO.h. or CO,R\ or 
tc) alky!. a:kenyl. a;kyn y i. alkoxy. cycfoaikyl. cydoalkyl a.V/i. cycioaikervy!, cy ":-c:K-r: ; ^;k>i. aryi. or 
■'' .iraikyl. ary of *nich may subsisted *-tr. l- <md I* 

P :t *S 

*a) hydrogen. 

.Djnydroxyl CO : K*vCOH. ei.cf::-! v ~ jz,* - ir , : p : > t . s Vy^ro* , ! .CO P-- , r CC K 

'c; -C(0)H or -CiO;R*; or 
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(d) alkyt. alkenyl, alkynyl, alkoxy, cydoalkyl. cycloalkylalkyi. cycloalkenyi, cydoalkenyialkyl, aryl, or 

aralkyl. any of which may be substituted with Z\ Z 2 and Z 3 ; 
or any two of R» R'° and R 11 together are alkyfene or alkenylene (either of which may be substitut d with 
Z\ Z 2 and Z 3 ). completing a 3- to 8-membered saturated, unsaturated or aromatic ring together with the 
atoms to which they are attached; 

Z\ Z 2 and Z? are each independently 

(a) hydrogen; 

(b) halo; 

(c) hydroxy; 

(d) alkoxy; 

(e) -SH, -S(0; £\ -S(0) m -OH, -SfO^-OZt -O-S<0) m .Z 8 . -O-S(0) m 0H, or -O-S(0) m -0Z*; 
(0 oxo; 

(g) nitro; 

(h) cyano; 

(i) -C{0)Hor-C(0)Z»; 
0) -COjHor-COjZ 8 ; 
(k) -Z*-NZ>Z* or 

(I) -Z'-NZH-Z^NZ^Z 8 ; 

Z 4 and Z 5 are each independently 

(a) a single bond; 

(b) -Z*-S<0) n -Z"-, 

(c) -Z*-C{0)-Z 10 -; 

(d) -Z»-C(S)-Z 10 -; 

(e) Z»-O-Z 10 s 

(f) -Z»-S-Z 10 -; or 

(g) -Z»-O-C<0>-Z 10 -; 

Z 8 . Z 7 and Z 8 are each independentiy hydrogen, aikyl, alkenyl, alkynyl. cydoalkyl, cydoalkylalkyl. 
cydoaikenyl, cydoalkenylaJkyl, aryl, or araikyl, or Z 7 and Z 8 together are alkyfene or alkenylene. complet- 
ing a 3- to a-membered saturated, unsaturated or aromatic ring together with the nitrogen atom to which 
they are attached; 

Z 9 and Z 10 are each independentiy a single bond, aikyiene, alkenylene, or aikynylene- 
Z" is 

(a) hydrogen; 

(b) hydroxyl, -C0 2 H, or -COjZ 6 . except when one of Z 7 and Z 8 is hydroxyl, -C0 2 H or -COjZ 8 

(c) -C(0)H or -C<0)Z«; or 

(d) alkyl, alkenyl, alkynyl, alkoxy, cydoalkyl, cycloalkylaikyl, cydoaikenyl, cydoalkenylalkyl, aryl. or 
aralkyl; 

or any two of Z 7 . Z 8 and Z" together are alkyfene or alkenylene. completing a 3- to S-membered saturated, 
unsaturated, or aromatic ring together with the atoms to wnicn they are attached; 

m is 1 or 2; and 

n is 0, 1, or 2. 

11. The compound of any preceding daim. for use as an active pharmaceutical substance. 

12. Use of the compound of any one of Claims 1-10 for the manufacture of a medicament for the treatment 
of an endothelin-related disorder in a mammal. 

13. Use of the compound of any one of Cairns 1-10 for the manufacture of a medicament for the treatment 

of hypertension. 

14. Use of the compound of any one of Claims 1-10 for tne manufacture of a medicament for the treatment 
of a renal, glomerular or mesangial cell disorder. 

15. Use of the compound of any one of Claims 1-10 for tne manufacture of a medicament for the treatment 
of endotcjremia. 

16. Use of the compound of any one of Claims 1-10 for the manufacture of a medicament for the treatment 

cf '3o K .err.ia. 
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